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RECORD OF DECISION 

McCormick & Baxter Superfund Site 
Stockton, California 

PART I - DECLARATION 

SITE NAME AND LOCATION 

McCormick 6: Baxter Creosoting Company 
12 14 West Wi~hington Street 
Stockton, Ca1:ilfornia 

EPA ID# CA1.>009106527 

STATEMENT OF BASIS AND PURPOSE 

This Record of Decision ("ROD") presents the selected remedial action for the McCormick & 
Baxter Superfund Site ("M&B Site" or "Site" ) in Stockton, California. This document was 
developed in accordance with the Comprehensive Environmental Response, Compensation and 
Liability Act of 1980, ("CERCLA"), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 ("SARA"), 42 U.S.C. $59601 et seq., and, to the extent practicable. 
in accordance with the National Oil and Hazardous Substances Pollution Contingency Plan 
("NCP"), 40 C.F.R. Part 300. This decision is based on the Administrative Record for the Site. 
The Administrative Record Index appended to this ROD identifies the documents upon which 
the selection olf the remedial action is based. 

The State of California, through the California Environmental Protection Agency. Department of 
Toxic Substances Control, concurs with the selected remedy. 

ASSESSMENT OF THE SITE 

Actual or threatened releases of hazardous substances from the Site, if not addressed by 
implementing the response action selected in this ROD, may present an imminent and substantial 
endangerment to public health, welfare, or the environment. 

DESCRIPTION OF THE REMEDY 

This ROD presents final remedies for vadose zone soils and sediments, and an interim remedy 
for groundwater. 



The major connponents of the remedies are as follows: 

Selected vadose zone remedy: Excavation of soil Subarea X and consolidation and capping in 
soil Subarea X 

Contingency vadose zone remedy: Placement of an asphalt cap over the entire Site (without 
excavation ;md consolidation of soil Subarea X). The soils contingency remedy would be 
triggered if EPA determines that a potentially responsible party or a prospective purchaser has 
sufficiently agreed in writing to undertake the contingency soils remedy as described in this 
ROD, including long-term operation and maintenance, and compliance with use restrictions 
regarding the soils remedy. 

In-place capping of sediment in Old Mormon Slough 

Installation imd operation of an interim groundwater extraction and treatment system, with 
dedicated non-aqueous phase liquids ("NAPL") recovery wells where appropriate. Treatment 
will be by oillwater separation to remove NAPL; biotreatment; filtration; and carbon 
adsorption. Treated groundwater would be discharged into nearby surface water, in 
combinatiora with reuse for irrigation or industrial purposes at or near the Site, if possible. 

*Monitoring o'f the affected aquifer zones to verify that the extraction system is effective in 
containing the groundwater plume until a final groundwater remedy is selected. 

*Access rights that permit EPA and the State to monitor and maintain the selected remedies and 
land use restn-ictions that prohibit interference with the selected remedies which run with the 
land, to the extent available. 

The final vadose zone soil and sediment response actions selected in this ROD address the 
principal threats from vadose zone soil and sediment at the Site. A final groundwater remedy 
will be selected in the future to address threats remaining after the interim measures. 

STATUTORY DETERMINATIONS 

The selected final remedies for vadose zone soil and sediment are protective of human health and 
the environment, comply with Federal and State requirements that are legally applicable or 
relevant and appropriate ("ARARs") to the remedial action, and are cost effective. The vadose 
zone soil and sediment remedies utilize permanent solutions and alternative treatment 
technologies the maximum extent practicable for this Site. EPA concluded that it was 
impracticable to excavate, treat, andlor dispose of all contaminated soil and sediment at the Site 
for the following reasons: the large volume of contaminated soil and sediment does not allow for 
cost-effective excavation, on-Site treatment or off-Site disposal; the lack of implementable 
treatment technologies for dioxin; and short-term impacts to human health and the environment 
from excavation and dredging activities. Thus, the soil and sediment remedies do not satisfy the 



statutory preference for treatment as a principal element of the remedy. Because the remedies 
will result in l~azardous substances remaining on-Site above health-based levels, EPA shall 
conduct a review pursuant to Section 121(c) of CERCLA, 42 U.S.C., Section 9621, within five 
years after commencement of remedial action to ensure that the vadose zone soil and sediment 
remedies continue to provide adequate protection of human health and the environment. 

The selected interim remedial action for groundwater is protective of human health and the 
environment, complies with Federal and State ARARs directly related to this interim remedial 
action, and is cost-effective. This interim remedial action utilizes permanent solutions and 
alternative tre,atment technologies to the maximum extent practicable, in light of its scope. 
Because this interim remedial action does not constitute the final groundwater remedy for the 
Site, the statut:ory preference for remedies that employ treatment that reduces toxicity, mobility or 
volume as a p.rincipa1 element will be addressed at the time EPA selects the final response action. 
Subsequent actions are planned to fully address the principal threats related to groundwater. 

Keith A. Taka,ta 
Superfund Division Director 

Date 



PART I1 - DECISION SUMMARY 

McCormick & Baxter Superfund Site 
Stockton, California 

1.0 SITE NAME, LOCATION AND DESCRIPTION 

1.1 Site Name and Location 

McCormick & Baxter Creosoting Company 
12 14 West Washington Street 
Stockton, Cali.fornia 

EPA ID# CAI1009 106527 

The McCormick & Baxter Superfund Site ("M&B Site" or "Site") is a former wood treatment 
facility that occupies 29 acres in a predominantly industrial area near the Port of Stockton and the 
junction of Interstate 5 and State Highway 4 (see Figure 1). The Site is bordered by Old 
Mormon Slough to the north, which connects to the Stockton Deepwater Channel on the Sari 
Joaquin River.. 

The processing areas, tank farm and interior roadways of the Site are paved; the rest of the Site 
surface is unpaved with limited vegetative cover. A layer of gravel between one and three feet 
thick is found across most of the Site. Railroad tracks are located on many areas of the Site. 

Most of the former facility structures have been removed. The office building, two storage sheds 
and the stormwater collection system lift station are the only remaining above-ground structures. 
Underground !jump-like basement foundations and associated piping for the former pressure 
treatment units remain in the central portion of the Site. 

1.2 Regional Topography and Surface Water Hydrology 

The M&B Site is located on the margin of the Sacramento River - San Joaquin River Delta in the 
Great Valley geomorphic province of California. The Great Valley is a sedinlentary basin 
consisting of a series of homoclinal beds of clay, silt, sand and gravel with a gently dipping east 
flank and a fairly steeply-dipping west flank. 

The Site terrain is flat and near sea level. Surface water bodies in the vicinity of the M&B Site 
are Old Mormon Slough (which forms the northern boundary of the Site), New Mormon Slough, 
the Stockton Deep Water Channel, and, within one-and-one-half miles, the San Joaquin River. 

Old Mormon Slough is approximately 2500 ft. long and 180 ft. wide. Most of the slough is 
approximately 10 ft. deep, although the western portion of the slough near the mouth has 
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historically been dredged for barge access. Old Mormon Slough (as well as New hlormon 
Slough) is tidally influenced, with a maximum tidal range of approximately 3 feet. Stockton 
Channel, the Port of Stockton Turning Basin and the entrance to Old Mormon Slough are areas 
of net sediment deposition, and are periodically dredged to maintain depths appropriate for ship 
traffic. 

1.3 Adjacent Land Use 

The Site is bordered by Old Mormon Slough to the north, Washington Street to the south. the 1-5 
freeway to the: east, and an industrial facility (located on the Port of Stockton Turning Basin) to 
the west. Land use in the vicinity of the Site includes heavy industrial, light manufacturing and 
residential. The nearest residential area is located approximately 500 feet southwest of the Site. 
Additional residences are located across the 1-5 freeway, approximately 750 feet southeast of the 
Site. The City of Stockton has a population of 210,943 (1990 U.S. Census), most of whom 
reside within five miles of the Site. 

1.4 Hydrogeology 

EPA has defined five interconnected water-bearing zones (designated Zones A through E) 
beneath the Site. The "A Zone" extends from the surface to approximately 60 feet below ground 
surface (bgs), and is composed of a mixture of clays, silts and sands. EPA has identified zones B 
through D-Zones by the following depth intervals: "B Zone" -- 60 ft to 100 fi bgs: "C-Zone" -- 
100 fi to I 50 fi bgs; and "D Zone" -- 150 fi to 200 fi bgs. Each of these zones shows 
depositional lithologies and patterns that are similar to the overlying A-Zone. The E-Zone is the 
uppennost regime of a deep aquifer system extending to at least 1000 ft bgs. 

Average groundwater gradients are as follows: 

A-Zone - 0.0048 Wfi; 
B-Zone - 0.00 17 Wft; 
C-Zone - 0.00 19 Wfi; 
D-Zone - 0.00 14 Wft; and 
E-Zone - 0.00 10 Wfi. 

No continuous confining layers have been identified between the zones. Overall, there is a 
downward vertical gradient from the A-Zone to the E-Zone; however, there are localized 
deviations from this general trend. Groundwater flow direction in all zones ranges from east- 
southeast to southeast. Groundwater is recharged from nearby surface water sources located to 
the northwest (the Port of Stockton Turning Basin and Old Mormon Slough). On-Site 
infiltration is riot considered to be a major contributor to groundwater recharge at the Site. 

As of April 1998, depth to groundwater ranged from 10.5 feet bgs near Old Mormon Slough to 
23 feet bgs near the perimeter of the faciIity. Shallow groundwater is brackish and non-potable: 
however, salinity decreases with depth. Naturally-occurring arsenic is found in all aquifer zones. 



and the concentration increases with depth. There is currently no known potable use of water 
fiom aquifer zones under the M&B Site or in the surrounding area. The nearest E-Zone drinking 
water supply wells are located approximately 3 miles from the Site. 

There are 73 active on-Site and off-Site groundwater monitoring wells associated with the M&B 
Site. 

The Water Quality Control Plan (Basin Plan) for the Sacramento and San Joaquin River Basins 
promulgated by the Central Valley Regional Water Quality Control Board (CVRWQCB) 
consider all groundwater in the Region to be of beneficial use unless specifically exempted by 
the CVRWQCB in accordance with the criteria of State Water Board Resolution No. 88-63. The 
groundwater in question is subject to no such exemption and therefore must be considered 
suitable for a beneficial use designation. 

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.1 History and Site Activities 

McCormicli Kt Baxter Creosoting Company operated a wood treating company at the Site from 
1946 until 1991, when the company ceased operations. 

Various wood preservation processes were used at the M&B Site during its operational history. 
Chemical preservatives used at the Site contained creosote, pentachlorophenol (PCP), arsenic, 
chromium, copper and zinc. Solvents or carriers for these preservatives reportedly included 
petroleum-based fuels such as fuel oil, kerosene and diesel; butane; and ether. 

Most treatment processes at the Site consisted of pfessure impregnation of the preservative 
solutions in retorts (large pressure vessels) located in the central portion of the Site. Pressure- 
treated wood was removed from the retorts and allowed to dry in storage areas throughout the 
Site. For a brief period of time pole ends were also dipped in an oil-PCP mixture at the butt tank 
area, located south of the main processing area. Waste preservative was stored in oily waste 
ponds in the northwestern portion of the Site adjacent to Old Mormon Slough from 1942 until 
198 i . Figure 2 shows the locations of the facility processing, storage and disposal areas at the 
time of the facility's closing. 

Site drainage was uncontrolled until 1978. Stormwater from all areas of the M&B Site 
discharged directly into Old Mormon Slough (from the early 1940's until approximately 1976) 
and from a portion of the M&B Site into New Mormon Slough (from approximately 1970 to 
1978), located across the 1-5 freeway. 





2.2 History of Enforcement Actions 

In 1978, in response to a fish kill at New Mormon Slough and the Stockton Deepwater Channel, 
which was traced to the McCormick & Baxter Creosoting Company ("M&B") facility, the 
California Regional Water Quality Control Board ("RWQCB") adopted a Cleanup and 
Abatement Order dated January 27, 1978 ("C&A Order"). Pursuant to the C&A Order, M&B 
installed a stormwater collection system and perimeter levees to prevent further stormwater 
discharges from the Site. EPA currently operates and maintains the stormwater collection 
system. Stormwater is collected in two stormwater holding ponds in the southwestern portion of 
the Site and is discharged under permit to the Stockton Regional Wastewater Control Facility 
("SRWCF"). 

In 1981 M&B closed the oily waste ponds by removing approximately 144 tons of contaminated 
soil from the area of the larger pond and backfilling the area with clean fill. 

In 1984, M&B entered into an agreement with the California Department of Health Services 
("DHS"), now the Department of Toxic Substances Control ("DTSC"), and the RWQCB to 
investigate and clean up contamination at the Site. M&B installed a series of groundwater 
monitoring wells and conducted soil and groundwater sampling under State oversight. M&B 
operated two groundwater extraction wells beginning in the mid-1980s to provide limited coiltrol 
of the groundwater contamination plume. A temporary soil polymer coating was applied to 
portions of the Site for dust control in 1990, but no other actions were taken to address soil 
contaminatiorl while the Site was still operational. 

In 1988 M&R filed for bankruptcy protection under Chapter 1 1 of the Bankruptcy Code. On 
November 7, 1990, The United States Bankruptcy Court for the District of Oregon entered a First 
Amended Plan of Reorganization, which included an Agreement Re Environmental Remediation 
of Stockton Facility ("Reorganization Plan"). The Reorganization Plan required, in part, that 
M&B undertake environmental response actions at the Site. On October 25, 1991, M&B advised 
the State of California ("State") .that due to actions by M&B7s lender, M&B would cease 
operating and discontinue environmental response actions. M&B had submitted a feasibility 
study ("FS") in 1989 and Remedial Action Plan ("RAP") in 1990, neither of which had been 
approved by the State prior to October 25, 1991. 

EPA proposed the M&B Site for inclusion on the National Priorities List ("NPL") and listed the 
M&B Site on the NPL in October 1992. 

EPA conducted several phases of removal actions to stabilize Site conditions, improve Site 
security, and demolish and dispose of above-ground structures and equipment. EPA addressed 
contaminant releases into Old Mormon Slough by installing a sheet piling wall along the 
southwestern shoreline of Old Mormon Slough to control oily seepages from the former oily 
waste ponds area. EPA also excavated approximately 12,000 cubic yards (cy) of contaminated 
soil from the ponds area and contained the excavated soil in a lined repository in the central 
portion of the Site. EPA then covered the central processing area with an asphalt cap. 



2.3 History of Site Investigations 

Investigations performed prior to the M&B Site's listing on the NPL included soil sampling; well 
installation and groundwater sampling; aquifer testing; tank and sump integrity testing; and 
sediment sampling. 

EPA conducted several phases of Site investigations as part of the Remedial Investigation ("Rl") 
for the Site. Specific activities included soil, groundwater and sediment sampling; well 
installation; aquifer testing; a non-aqueous phase liquid ("NAPL") study; a tidal influence study; 
vadose zone modeling; groundwater modeling; and performance of a human health risk 
assessment and ecological risk assessment. 

3.0 COMMUNITY PARTICIPATION 

Since listing the Site on the NPL in 1992, EPA has released five fact sheets describing activities 
at the M&B Site, including the Site demolition, removal actions and sampling results. EPA also 
held a public meeting at the Boggs Tract Community Center near the Site in 1993 and an open 
house at the Site in 1995 to discuss Site issues such as risk assessment results, sampling 
activities, and treatability testing. On September 15, 1998, EPA released a Proposed Plan fact 
sheet that described the proposed remedy for the Site. The Administrative Record, upon which 
this Record of Decision is based, was made available to the public at EPA's offices in San 
Francisco and at the Stockton Public Library. EPA published a public notice on September 15, 
1998 announcing a 30 day public comment period for the Proposed Plan and the RIIFS. On 
September 28, 1998, EPA held a public meeting in which EPA described the proposed remedy 
and received comments. In response to a written request, EPA extended the public commei~t 
period an additional 30 days to November 16, 1998. EPA's response to the comments received 
prior to Novernber 16, 1998 is included in the Responsiveness Summary appended to this Record 
of Decision. 

4.0 SCOPE AND ROLE OF THE RESPONSE ACTIONS 

4.1 Scope and Role 

During the RII'FS, EPA addressed the M&B Site as two operable units ("OUs"): the Soils- 
Groundwater OU and the Surface Water-Sediment OU. For purposes of this ROD and 
implementation of the selected remedial actions, EPA has subdivided the former OU into 
separate soils and groundwater components. The remedial actions selected in this Record of 
Decision will be the final response actions for vadose zone soil and sediment, and an interim 
response action for groundwater. 

Due to uncertainties as to whether currently available remedial technologies practicably can 
attain applicable or relevant and appropriate requirements ("ARARs"), EPA has selected an 
interim remedy for groundwater in order to further evaluate developing in-situ thermal 
groundwater technologies. 



The proposed final vadose zone soil and sediment remedies are consistent with the interim 
groundwater containment remedy. If EPA selects a final groundwater remedy that employs a 
technology different from the interim remedy, EPA will reevaluate the vadose zone soil and 
sediment remedies to determine whether or not those remedies are consistent with such final 
groundwater remedy. 

EPA will propose a final groundwater remedy in a second Proposed Plan and will set forth its 
decision regarding the final groundwater remedy in either a second Record of Decision or an 
amendment to this ROD; EPA will address in situ groundwater ARARs, including any waiver of 
ARARs, in such documents. 

4.2 Remedial Action Objectives 

The overall goal of the remedial action at the M&B Site is to protect human health and the 
environment from the risks presented by contaminated soil, groundwater and sediment. Based on 
the current and projected land use and zoning at, and in the vicinity of, the M&B Site, EP,4 has 
determined that cleanup standards that are consistent with continued industrial use of the M&B 
Site are appropriate. Remedial goals for groundwater reflect that a final groundwater remedy is 
not being selected in this ROD. 

Remedial Goals for the Soils-Groundwater OU 

Prevent human exposure to contaminated surface soils via direct contact, ingestion or 
inhalation 
Prevent stormwater runoff of contaminated surface soils into adjacent surface water 
bodies 
Prevent or minimize the migration of contaminants from subsurface soils and from Old 
Mormon Slough sediment to groundwater 
Prevent human exposure to groundwater contaminated above drinking water standards 
Prevent the further spread of the groundwater contamination plume 
Remove NAPL to the extent practicable to reduce the continuing source to groundmatsr 
contamination 
Contain NAPL sources that cannot be removed 
Evaluate further groundwater risk reduction (40 CFR Section 300.430(a)(l)(iii)(F)) 

Remedial Goals for Surface Water - Sediment OU 

Reduce potential risks to human health from the consumption of fish contaminated with 
Site-related chemicals 
Prevent humans and aquatic organisms from direct contact with sediment having 
contaminants in excess of risk-based concentrations or that have been shown to be toxic 
to aquatic organisms 
Prevent or minimize the migration of contaminants fiom Old Mormon Slough sediments 
into the surface water column 



Prevent or minimize the migration of contaminants from Old Mormon Slough sediments 
to groundwater 

Allow full attainment of the beneficial uses of surface waters in the area of the Site. 
including fish and shellfish harvesting and the protection of aquatic life and wildlife. 

5.0 SUMMARY OF SITE CHARACTERISTICS 

5.1 Sources of Contamination 

Areas identified as the probable sources of the contamination presently found at the Site include 
the main processing area (operational from 1942 through 1990); the oily waste ponds area 
(operational from 1942 through 1980) and the treated wood storage areas (operational from 1942 
through 1990). In the central processing area, the primary sources of contamination were the 
retorts (and associated sumps and piping), track pit, pole washing area, underground and above- 
ground chemical storage tanks, oillwater separators, and condensate storage tanks. 

All wood treatment process units and storage tanks at the Site have been emptied of the 
chemicals they contained, cleaned and removed from the Site. The remaining contaminant 
source areas at the Site developed from the past release of wood-treating chemicals to surface 
soils, deeper soils and groundwater through past processing operations, spills, chemical handling 
practices and drippage from treated wood. The sediments of Old Mormon Slough have also 
become contaminated as a result of chemical process spills, surface runoff, direct discharge of 
stormwater through outfalls, and/or subsurface migration from the other OUs (e.g., seepages 
from the former oily waste pond area). 

5.2 Chemicals of Concern 

The chemicals of concern (COCs) identified for the M&B Site are PCP, carcinogenic 
polynuclear aromatic hydrocarbons ("cPAHsn), arsenic, dioxins/furans and naphthalene. 
Dioxins/furans are believed to have originated as manufacturing impurities contained in the PCP 
solutions. Although relatively non-toxic, naphthalene is included as a COC because it is widely 
distributed throughout soil and groundwater at the Site in relatively high concentrations and it 
serves as an indicator for the presence of non-carcinogenic PAHs ("ncPAHsV). 

The International Toxicity Equivalency Factors ("I-TEFs") methodology as developed by EPA 
was applied to the various subclasses of dioxidfuran congeners to quantitatively relate their 
toxicity characteristics to that of 2,3,7,8-tetrachlorodibenzodioxin ("2,3,7,8-TCDD"). The toxic 
equivalent (TEQ) of 2,3,7,8-TCDD is the relative amount of the 2,3,7,8-TCDD that would 
produce a toxic response equivalent to the non-2,3,7,8-TCDD congener. Expressing the 
equivalent toxicity of all congeners in tenns of 2,3,7,8-TCDD results in a sum total amount of 
2,3,7,8-TCDD that can be considered equivalent (in terms of potency) to a unit amount of any 
dioxin and furan mixture. A similar approach was used toward cPAH compounds; Potency 



Equivalency Factors ("PEFs") were used to relate the carcinogenic potency of each PAH to that 
of benzo(a)pyrene ("BAP"). 

5.3 Principal and Low Level Threat Wastes 

Principal and low-level threat wastes are identified in accordance with the NCP (40 CFR Part 
300.430(a)(l)(iii)) and EPA guidance regarding principal threat and low l e ~ l  threat wastes 
OSWER 9380.3-06FS. Principal threat wastes are those source materials considered to be highly 
toxic or highly mobile that generally cannot be reliably contained or that would present a 
significant risk to human health or the environment should exposure occur. There is no fixed 
threshold level of toxicity or risk that is used to define principal threats. However: a general rule 
of thumb is to consider as a principal threat those source materials with toxicity and mobility 
characteristics that combine to pose a potential risk several orders of magnitude greater than the 
risk level that is acceptable for the current or reasonably anticipated future land use, given 
realistic exposure scenarios. Low-level threat wastes are those source materials that generally 
can be reliably contained and that would present only a low risk in the event of a release. They 
include source materials that exhibit low toxicity, low mobility in the environment or are near 
health-protective levels. 

Principal threat wastes are generally found at those areas of the Site that were used for processing 
operations or where chemical handling occurred (i.e., the central processing area, track pit, tank 
farm, butt tank area, and oily waste ponds). Groundwater itself is not a principal threat because it 
is considered a non-source material; however, NAPL is considered a principal threat waste. 
Low-level threat wastes are generally found at those areas of the Site that were used for storage 
of treated wood only, where surface and near-surface soil is slightly to moderately contaminated. 

With the exception of the processing and chemical handling areas, surface soils at the M&B Site 
are typically low-level threat wastes in terms of both toxicity and mobility. Two of the most 
toxic substances in Site surface soils, dioxin and arsenic, are relatively immobile in groundwater. 
although they can be transported from surface soils if adsorbed to air-borne dust or carried in 
stormwater runoff. 

In Old Mormon Slough, near-surface sediment in the areas of the slough adjacent to the oily 
waste ponds, the central processing area and the eastern end of the slough are considered 
principal threat areas. The mouth of the slough is considered a low-level threat area because 
contamination is not widespread there; EPA identified two isolated sample locations there that 
contained concentrations above either the PAH or dioxin sediment cleanup number, but not at 
levels that would warrant their classification as principal threat waste. 



5.4 Description of Contamination 

5.4.1 Soil 

In general, elevated chemical concentrations in Site soils appear to be present primarily in the 
western portion of the Site, mainly the former main processing area, the Cellon processing area, 
the oily waste pond area and the track pit. Areas containing lower levels of contaminants in the 
western portion are the former pole wash, tank farm and butt tank areas. Concentrations of 
COCs in Site soils generally decrease with depth. 

In order to identify general response actions and focus the formation of remedial alternatives, 
EPA divided i.he M&B Site soils into three subareas (see Figure 3). The designations are based 
on the lateral and vertical extent of chemicals of concern at concentrations above preliminary 
surface soil cleanup levels, also taking into consideration the locations of historical chemical use 
and waste storage areas at the Site. 

Subarea X includes soil contamination in the eastern portion of the Site. Historically, treated 
wood was stored throughout Subarea X. The resulting soil contamination is shallow, generally 
restricted to the upper one foot. Arsenic is the most widely distributed chemical of concern in 
this subarea. Other chemicals of concern (dioxins, BAP and PCP) are found at much lower 
levels than in the western portion of the Site, and concentrations are elevated only at a few 
isolated "hot spots." At only one location, in the filled area of the slough, was contamination 
found as deep as 13 ft bgs in the eastern portion of the Site. 

Subarea Y includes soil contamination to 13 fi bgs in the western portion of the Site. Historical 
operations in the western portion of the Site occurred at the central processing area and the oily 
waste ponds. Subarea Y also includes areas used for treated wood storage and the stormwater 
collection ponds. Contamination in Subarea Y includes all the organic and inorganic COCs. The 
most heavily impacted areas in Subarea Y are in the central processing area and the former oily 
waste pond area. Subarea Y represents only vadose zone contamination. 

A third subarea, Subarea Z, consists of deeper soil contamination underlying Subarea Y. 
Because Subarea Z is primarily in the saturated zone, it is discussed under groundwater in the 
following section. 

Based on the principal threat identification criteria, the surface soil contamination that makes up 
Subarea X is considered a low-level threat area. It does not have high concentrations of COCs 
that are particularly mobile nor does it have highly contaminated surface soil. Although Subarea 
X is considered a low-level threat area, it does contain levels of dioxin and arsenic that could 
represent a direct contact, inhalation or ingestion risk. As such, it warrants remedial action to 
address these exposure pathways. 

The central processing and chemical handling portions of Subarea Y soils, which overlie the 
deep Subarea J7, soils, are principal threat waste areas, while the other portions of Subarea Y 
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represent low-level threat wastes. The sections of Subarea Y where treated wood was stored and 
where the stormwater collection ponds are located contain low-level threat wastes. The surface 
and near-surface soils (0 to 13 ft bgs) are not considered a major continuing source to 
groundwater contamination because of their low leachability. In contrast, the deep soil 
contamination found in Subarea Z represents a continuing source to groundwater contamination 
and therefore is considered a principal threat waste area. 

Table 1 lists the maximum concentrations of the COCs found in soils at the Site. The in-place 
volume of contaminated soil has been estimated as follows: Subarea X - 37,100 cubic yards (cy); 
Subarea Y - 212,500 cy; and Subarea Z - 26,806 cy. 

Depths of samples given in feet below ground surface (bgs) 

TABLE 1 
Maximum Concentrations of COCs in Soils 

5.4.2 Groundwater 

Chemical 
of 

Concern 

Pentachlorophenol 
(mg/kz) 

Benzo(a)pyrene 
(mg/kd  

Dioxin 

(~,!?-/kd 

Groundwater contamination at the Site is limited to semi-volatile organic compounds (SVOCs) 
and, to a lesser extent, dioxins. Arsenic levels are consistent with naturally-occurring 
background concentrations with the exception of elevated levels in one well within the main 
processing area. The SVOCs naphthalene, benzo(a)pyrene and PCP serve as indicators of Site- 
related contamination because they are compounds known to have been used in fonner processes 
and they occur at greater concentrations than other SVOCs. Groundwater contamination above 
the maximum contaminant levels (MCLs) does not extend beyond the Site fenceline. However, 
naphthalene, for which there is no MCL, has been detected beyond the fenceline at levels 
exceeding the Region 9 Preliminary Remediation Goal (PRG) of 6.2 pg/L. 

Subarea X 
Eastern Site 
(0-1 ft. bgs) 

44 (Surface) 

3.2 (Surface) 

1 1.1 (Surface) 

Arsenic 

Subarea Y 
Western Site 
(0-13 ft. bgs) 

2400 (2 ft. bgs) 

176 (2 ft. bgs) 

1 43.4 (Surface) 

728 (Surface) 

Subarea Z 
Western Site 

(13-39 ft, bgs) 

480 (20 !i. bgs) 

92.4 (30 ft. bgs) 

22.9 (65 ft. bgs) 

1206 (Surface) 14.2 (26 fi. b p )  



Subarea Z underlies portions of Subarea Y, but it is distinguished from the overlying soils as a 
separate subarea because most of it lies within the saturated zone. It extends from 13 ft  bgs to a 
maximum depth of 39 ft  bgs. Most of the contamination in Subarea Z is BAP. Dioxin and PCP 
are co-located in Subarea Z at the central processing area. Subarea Z represents a discrete mass 
of soil and DNAPL contamination that is considered technically feasible to exca\rate (or 
effectively treat in-situ) in the western portion of the Site. 

COCs are found in soil below Subarea Z in the central processing area, but are not included in 
the subarea because they are considered to be at depths that are technically infeasible to excavate. 
The presence of COCs at this depth appears to be due primarily to DNAPL migration rather than 
to leaching fiom shallow source areas. Because DNAPL migration pathways are intricate in 
complex hydrogeologic environments such as the M&B Site, the resulting contaminant 
distribution is highly non-uniform at these depths. As such, excavation of soils below Subarea Z 
would necess~tate the removal of large volumes of clean soil in order to remove contaminated 
material. In addition, at these depths, excavation operations are extremely difficult from a 
technical standpoint. 

Non-aqueous phase liquids (NAPLs) are believed to be the principal present-day source to 
groundwater contamination at the M&B Site. Dense non-aqueous phase liquids (DNAPLs) are 
present in M&B Site soils, groundwater and sediment. Four apparently separate locations where 
NAPLs are present are associated with the historical wood treatment operations at the Site, or in 
the case of sediments, discharges to Old Mormon Slough. These include: 1) DNAI'L, primarily 
within the shallow sediments underlying Old Mormon Slough; 2) DNAPL in the vicinity of the 
main processing area; 3) light non-aqueous phase liquids (LNAPLs) southeast of the track pit; 
and 4) DNAPL beneath the former oily waste ponds. The pathways of NAPL migration, 
particularly DNAPL migration, are intricate, and the resulting contaminant distribution is highly 
non-uniform and complex. This complex migration pattern greatly limits the ability to fully 
characterize the extent of DNAPL contamination at the M&B Site. 

Table 2 lists the maximum concentrations of COCs found in groundwater at the Site. Figure 4 
shows the locations of the groundwater monitoring wells at the Site. 
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TABLE 2 
Maximum Concentrations of COCs in Groundwater 

5.4.3 Sediment 

Chemical of 
Concern 

Pentachlorophenol 
(pg/L) 

Benzo(a)pyrene 
(pg/L) 

Naphthalene 
(pg/L) 

Dioxin 

Sediment contamination related to the M&B Site appears to be limited to Old Mormon Slough. 
which is located directly adjacent to the M&B facility. The primary COCs identified in 
sediments are PAHs and dioxin; PCP was not widely distributed. Concentrations of cPAHs and 
ncPAHs and dioxin were elevated in Old Mormon Slough sediments relative to the Stockton 
Channel reference location. Total PAH concentrations in Old Mormon Slough decreased with 
increasing depth in the western half of Old Mormon Slough, and increased with increasing depth 
in the eastern half of the slough. 

EPA divided Old Mormon Slough into four subareas based on the types and depths of 
contamination found at different parts of the Site (see Figures 5a and 5b): the eastern end 
("END"); the area adjacent to the Site central processing area ("CPA"); the area adlacent to the 
oily waste ponds area ("OWP"); and the mouth of the slough ("MTH"). Figures 5a and 5b also 
list the concentrations of dioxin and PAHs, respectively, found in each subarea. 

Aquifer Zone 
A 

36,000 

135 

14,000 

3202 

EPA estimated the volume of sediment to be treated or disposed using the cleanup standards in 
Table 6 .  The estimated volume of contaminated Old Mormon Slough sediment exceeding the 
total PAH sediment cleanup standard at 0-8 feet below mudline is 70,590 cubic yards. 

@g/L) -1 Arsenic 
(pg/L) 

VD = Not Detected 

Aquifer Zone 
B 

22 

378 

100,000 

27,083 

140 

Aquifer Zone 
C 

8000 

3435 

1 10,000 

4336 

34 

Aquifer Zone 
D 

0.4 

0.01 

3000 

8.95 

47 

Aquifer Zone 
E 

0.2 

ND 

3600 

1.29 

42 82.4 







6.0 SUMMARY OF SITE RISKS 

6.1 Human Health Risks 

EPA prepared a Human Health Risk Assessment for the M&B Site to evaluate the poteiltial 
human health risks associated with exposure to the contaminants of concern ("COCs") in soils, 
groundwater and sediment at the M&B Site. The risks associated with consumption of locally- 
caught fish were also evaluated. The Site is currently fenced and twenty-four hour security is 
maintained. No groundwater beneath the Site is currently used as a drinking water source. 

The results of the human health risk assessment ("HHRA") indicate .that the exposures that are 
most likely to pose excess carcinogenic risks at the M&B Site are those experienced by on-Site 
workers who are exposed to COCs in Site soils through incidental ingestion and dermal 
absorption. A comparison of M&B Site groundwater chemical concentrations to federal and 
State drinking water standards indicate that unacceptable carcinogenic risks would be posed to 
receptors who ingest the groundwater. None of the exposure pathways evaluated in the HHRA 
appears to contribute unacceptably to an increased risk of inducing noncarcinogenic effects. The 
Site-related chemicals that contribute most to the excess carcinogenic risks are dioxin and arsenic 
(by direct contact with soils) and PCP (by ingestion of groundwater). In addition, the levels of 
dioxin observed in fish tissue were estimated to pose a threat via bioaccumulation and 
subsequent consumption. 

Tables 1 through 3 summarize the results of the HHRA. EPA has established that for 
carcinogenic contaminants at Superfund sites, acceptable exposure levels are generally 
concentration levels that represent an excess upper bound lifetime cancer risk to an individual 
between and For noncarcinogenic contaminants, a hazard index (MI) of 1 or less is 
considered an acceptable exposure level. 

TABLE 3 

Summary of Carcinogenic Risks and Noncarcinogenic Hazard Indices 
Adult Workers Under An Industrial Land Use Scenario 

Average RME Average RhlE 1 
Ingestion of Soil 

Dermal Contact with Soil 

Inhalation of Dusts in Ambient Air 

Exposure Pathway 

TOTAL 

Hazard Index 

5 x lo4 

2 x lo4 

3 x  10" 

Cancer Risk Hazard Index 1 

7 x lo4 

Cancer Risk 

6 x  lo4 

2 x 10.' 

4 x 10" 

3 x 10.' 

0.3 

0.1 

3 x 10" 

0.4 

I 

x 10" 

0.4 1 



TABLE 4 

Summary of Carcinogenic Risks and Noncarcinogenic Hazard Indices 
Off-Site Adult and Child Residents Under An lndustrial Land Use Scenario 

Based 70-year exposure duration 
* *  Basecl on age-weighted exposure duration. 6 years as a child. 24 years as an adult 

Receptor1 
Exposure Pathway 

Off-Site Adult Residents1 
Inhalation of Fugitive Dust 

Off-Site Child Residents1 
Inhalation of Fugitive Dust 

TABLE 5 

Range of Lifetime Carcinogenic Risks from Ingesting Fish Tissue 
Contaminated with 2.3,7,8-TCDD 

6.2 Ecological Risks 

There are no known threatened or endangered terrestrial species and no sensitive terrestrial 
habitats at or in the vicinity of the M&B Site. According to the 1993 National Oceanic and 
Atmospheric Administration's (NOAA) Coastal Hazardous Waste Site Review for the M&B 
Site, Natural Resource Trustee aquatic species migrate to surface water habitats near the Site. 
including Old Mormon Slough, and reside there for extended periods during sensitive life stages. 
Thus, the focus of the M&B Ecological Risk Assessment ("ERA") was on the aquatic 
environment. 

Average 
Cancer Risk 

2 x 1 O‘s 

4 x lo-x 

Lifetime Consumption Rate * 

The results of'the ERA indicate that while sediment contamination for most Site COCs was 
greater in Old Mormon Slough than in surrounding areas, ecological effects were localized. 
Some risk to receptor species can be attributed to the presence of PAHs and dioxin, and to a 
lesser extent, :PCP, in surface sediments. In general, Site-related metals were not found to be a 
risk factor to any of the ecological risk assessment endpoints. The results for PCP were less 
certain, but PCP was estimated to have a potential impact on both fish and benthic animals. The 

0.4 1 glday 

2 x  1 0 - 7 - 8 x  lo* 

30 Years Consumption Rate * *  

RME 
Cancer Risk 

7 x  104 

5 x 1 0-8 

150 glday 

7 x 10.'- 3 x 10.' 

0.41 &/day 

1 x 1 0 - ~ - 6 ~ 1 0 ~  

150 &'day 

5 x lo'! - 2 x 10 .~  

Average Hazard 
lndex 

4 x 

2 x 

RRlE Hazard 
lndex 

7 x lo-% 

3 I o - ~  



PAHs posed a risk to all assessment endpoints; threshold limits for PAHs were exceeded 
principally for fish and benthic fauna. Dioxin had little effect on the assessment endpoints, but 
was estimated to be a potential low risk to bird and fish reproduction and health. 

Actual or threatened releases of hazardous substances from this Site. if not addressed by 
implementing the response action selected in this ROD, may present an unacceptable risk to 
public health, welfare or the environment. 

7.0 DES<:RIPTION OF ALTERNATIVES 

The FS evaluated a range of general response actions and remedial technologies for groundwater, 
soil and sediment in order to develop remedial alternatives for the Site. A brief narrative 
summary of the alternatives is presented below; each alternative is described in detail in the FS 
report. 

7.1 Soil Remedial Action Alternatives 

Access rights that allow for monitoring, operation and maintenance of each soils remedy and 
land use restrictions that prohibit interference with the selected remedy are a component of all of 
the vadose zone soil alternatives. In addition, all of the alternatives that involve capping include 
a long-term monitoring and maintenance program to ensure the integrity of the cap. Soil 
remediation costs are presented in terms of low-end and high-end costs. 

Alternative S-1: No Action 

No action would be taken at the Site to address soil contamination. This represents baseline 
conditions at the Site and is used for comparison with the other vadose zone soil alternatives 

Cost: $0 

Alternative S-3 : Capping-In-Place 

An asphaltic concrete cap would be placed over the entire Site. This would make the stormwater 
ponds unnecessary, so the ponds would also be backfilled and capped. This type of cap consists 
of a layer of asphaltic concrete (A/C) over an aggregate (base rock) layer and a 1-3 ft protection 
layer of clean imported fill. 

Total Present Worth Cost: $3.3M - $5.1M (Capital: $2.8M -$4.1M; 30 Year O&M: $0.5M 
-$1M) 



Alternative S-4: Excavation of Subarea X Soils; Consolidation and cap pin^ in Subarea Y 

Subarea X soils (37,130 cubic yards (cy)) would be excavated and moved to Subarea Y. The 
stormwater ponds would be backfilled with the excavated soils and graded. The consolidated 
Subarea X and Y soils would then be covered with an A/C cap. 

Total Present Worth Cost: $3.4M -$5.3M (Capital: $3.1M -$4.7M; 30 Year O&M: $0.3M 
-$0.6M) 

Alternative S-5: Excavation of Subarea X Soils and Off-Site Disposal: Capping of Subarea Y 

Similar to S-4, this alternative would also excavate Subarea X soils. However, rather than 
moving these soils to Subarea Y, these soils would be transported to a permitted hazardous waste 
landfill for off-Site treatment (if necessary) and disposal. 

As in S-4, an A/C cap would be installed over Subarea Y, including the stormwater ponds. 
Because the quantity of Subarea Y soil (212,549 cy) is considered too large a volume for 
cost-effective off-Site disposal, it would be contained on the Site as in the previous alternatives. 
Total Present Worth Cost: $16.1M - 26M (Capital: $15.8 - $25.4M; 30 Year O&M: $0.3 - 
$0.6M) 

Alternative S-6: Excavation and Ex-Situ SolidificatiodStabilization of Subareas X and Y; 
Backfilling and Capping in Subarea Y 

Subarea X and Y soils would be excavated and treated using ex-situ solidificatiodstabilization. 
Site-specific treatability studies indicated that S/S would be effective for both organic and 
inorganic contaminants in vadose zone soils. The treated soil would be used as backfill in 
Subarea Y, including the stormwater ponds, and the area would be capped as in S-4 and S-5. 

Total Present Worth Cost: $22.6M - 39M (Capital: $22.4 - $38.6M; 30 Year O&M: $0.3 -$0.6M) 

7.2 Groundwater/NAPL Remedial Action Alternatives 

Although EPA's general goal for groundwater cleanup is to restore aquifers to their beneficial 
uses, there are currently no proven technologies that can achieve this at the McCormick & Baster 
Site. The groundwater alternatives evaluated in this ROD are for an interim remedy to contain 
the groundwater contamination plume until EPA completes further groundwater studies and 
selects a final groundwater remedy. 

EPA will evaluate developing in-situ steam injection and other thermal technologies that have 
the potential to enhance DNAPL recovery at the Site. The results of these technologies have 
been promising at some sites. While EPA acknowledges that there are implementability, 
effectiveness and cost concerns related to the potential use of in-situ thermal technologies at the 



M&B Site, EPA will evaluate such technologies further during the Remedial Design (RD) phase 
to determine if they are an appropriate final groundwater remedy for the Site. 

Under the interim remedy, the preferred methods for treating and disposing of the extracted 
groundwater is the same for both Alternative GW/N-3 and GW/N-4. Extracted groundwater 
would undergo an on-Site "treatment train" of oillwater separation to remove NAPL, 
biotreatment, filtration and carbon adsorption. The preferred disposal option for the treated 
groundwater is discharge to surface water; if the discharge is off-Site, the discharge with be 
subject to a Clean Water Act National Pollutant Discharge Elimination System (NPDES) permit. 
This option may be used in combination with re-use for irrigation or industrial purposes near the 
Site, if local users can be located. The NAPL that was extracted and separated would be treated 
and disposed off-Site or recycled, if technically feasible and cost-effective. 

Alternative GWN- 1 : No Action (With Monitoring) 
No action would be taken at the Site to address groundwater and DNAPL contamination. 
Groundwater monitoring would be conducted for a minimum of 30 years. This represents 
baseline conditions at the Site and is used for comparison with the other groundwater 
alternatives. 

Total Present Worth Cost: $2.1M (30 year groundwater monitoring cost) 

Alternative GW/N-3: Groundwater ExtractionITreatment with Incidental DNAPL Removal 
This alternative uses hydraulic control of the groundwater plume to prevent hrther movemeilt of 
contaminated groundwater beyond its present limits. The system would use an estimated 33 
extraction wells pumping at a total rate of 235 gallons per minute (gpm). The exact number of 
extraction wells to be installed would be determined during the remedial design. DNAPL would 
be removed incidentally with groundwater. Extracted groundwater and DNAPL would be treated 
and disposed as described above. 

Total Present Worth Cost: $1 3.4M (Capital: $2.5M; 30 Year O&M: $1 0.9) 

Alternative GW/N-4: Groundwater ExtractionITreatment with Systematic DNAPL Removal 
Like GW/N-3, this alternative also relies on hydraulic control. This system would pump at the 
same rate as C;W/N-3, but it would use more extraction wells (43). The exact number of 
extraction wells to be installed would be determined during the remedial design. In addition, 
dedicated DN.APL extraction wells would be installed at known and potential DNAPL source 
areas to maximize DNAPL recovery. Extracted groundwater and DNAPL would be treated and 
disposed as described above. 

Total Present Worth Cost: $15.8M (Capital: $2.7M; 30 Year O&M: $13.1M) 



7.3 Sediment Remedial Action Alternatives 

As contamination in the MTH subarea of Old Mormon Slough is shallow, scattered and at 
relatively low concentrations, all of the sediment alternatives (except No Action) assume that the 
MTH subarea would not be actively remediated. The remedy for the MTH subarea would rely on 
access restrictions (warning signs or log booms) andor, to the extent available, land use 
restrictions that run with the land to prevent interference with, and to ensure access to monitor, 
operate and maintain, the remedy. Naturally-occurring sediment accumulation and natural 
attenuation would reduce the exposure to andor the contaminant concentrations over time in this 
area of the slough. 

All of the sediment alternatives that involve capping include a long-term monitoring and 
maintenance program to ensure the integrity of the cap. 

Alternative SD-1: No Action (With Monitoring,) 

No action would be taken at the Site to address sediment contamination. This represents baseline 
conditions in Old Mormon Slough and is used for comparison with the other sediment 
alternatives. Monitoring of sediment and biota would be conducted. 

Total Present Worth Cost: $0.326M (30 year monitoring cost) 

Alternative SD-2: In-Situ Capping 

Approximately three-fourths of Old Mormon Slough would be capped with a minii~lum of two 
feet of clean sand to isolate the contaminated sediment from organisms in the slough and prevent 
the contaminants from being released into the surface water. Localized armoring ofthe cap with 
rip-rap and an underlying gravel filter layer would be installed in areas found to be susceptible to 
erosion. 

Total Present Worth Cost: $1.8M (Capital: $1.2M; 30-Year O&M: $0.6M) 

Alternative SD-3: Dredging - - and Confined Disposal: Partial Capping 

The most heavily contaminated sediment in the OWP and CPA subareas of Old Mormon Slough 
would be dredged to the maximum depth feasible, estimated at approximately 8 feet below the 
mudline. A confined disposal facility (CDF) would be constructed by placing a sheet piling wall 
across the eastern end (approximately one-third) of the slough. The dredged material would be 
placed behind the wall and the area capped over. Remaining areas of deeper contamination that 
may be exposed by the dredging would be capped. 

Total Present Worth Cost: $2.9M (Capital: $2.5M; 30-Year O&M: $0.4M) 



Alternative SD-4: Dredging and Off-Site Disposal: Partial Capping 

Sediment would be dredged from the OWP, CPA and END subareas of Old Mormon Slough. It 
would be dewatered on-Site and transported for off-Site treatment (if necessary) and disposal at a 
permitted hazardous waste facility. Remaining areas of deeper contamination that may be 
exposed by the dredging would be capped. 

Total Present Worth Cost: $351M (Capital: $350M; 30-Year O&M: $0.6M) 

Alternative SD-5: Dredping and On-Site Treatment: Partial Capping 

Sediment would be dredged as in SD-4. The dredged material would be dewatered and treated 
on-Site by solvent extraction to remove the organic contamination, then solidified to address the 
remaining metals contamination. The treated material would be disposed of in the western 
portion of the Site, assuming sufficient space was available there. Remaining areas of deeper 
contamination that may be exposed by the dredging would be capped. 

Total Present Worth Cost: $67.7M (Capital: $67.1M; 30-Year O&M: $0.6M) 

8.0 SUMhlARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

This section documents the key advantages and disadvantages among the alternatives in relation 
to the nine criteria set forth in the National Contingency Plan ("NCP"). A detailed comparative 
analysis is presented in the FS report and is summarized here. The evaluations of the alternatives 
are based on continued industrial use of the Site. The following sections correspond to the nine 
criteria. 

8.1 Overall Protection of Human Health and the Environment 

8.1.1 Soil Remedial Action Alternatives 

All of the vadose zone soil a1ternati;es except No Action reduce risk at the Site by eliminating 
the direct contact and inhalationlingestion exposure pathways. Sources to groundwater 
contamination caused via leaching from the vadose zone are isolated and controlled under 
Alternatives S-3 and S-4, removed from the Site under Alternative S-5, and treated by 
solidification stabilization (S/S) under Alternative S-6. No source elimination, reduction or 
control is achieved under Alternative S-1, No Action. The leaching potential of Subarea X and Y 
soils would be reduced by the placement of a cap over the entire Site under Alternative S-3 and 
by the placement of a cap over the consolidated Subarea X and Subarea Y soils under Alternative 
S-4. Preliminary surface soil cleanup standards could be achieved in Subarea X under 
Alternatives S-4, S-5 and S-6, as contaminated soils would be removed from this portion of the 
Site. The solubility of the COCs and their leaching potential in Subareas X and Y would be 
minimized by S/S treatment under Alternative S-6. Overall, risk reduction is approximately 
equal under S-3, S-4 and S-5. Alternative S-6 provides a greater degree of groundwater 



protection due to the treatment of soil prior to capping. However, this is not the primary goal of 
the vadose zone soil alternatives. No risk reduction is achieved under the No Action alternative. 

8.1.2 Groundwater Remedial Action Alternatives 

Both GW/N-3 and GW/N-4 target containment of the groundwater contamination plume rather 
than restoration of the aquifer to drinking water standards. The degree of risk reduction that can 
practically be achieved is similar for the two alternatives. Groundwater modeling results indicate 
that neither GW/N-3 nor GW/N-4 would achieve drinking water standards in a reasonable period 
of time. GW/N-4 may provide a greater degree of protectiveness because it involves more 
extraction wells (although pumping at the same total rate as GW/N-3), including dedicated 
DNAPL recovery wells, and so has the potential to remove more NAPL. In effect, both GW/N-3 
and GW/N-4 protect human health through hydraulic containment to prevent any further 
movement of the plume. The No Action alternative includes long-term groundwater monitoring 
only, and is not protective of human health or the environment because it would allow further 
migration of contaminated groundwater. 

GW/N-3 and GW/N-4 are not expected to achieve final cleanup standards for groundwater at the 
Site, although they are expected to be effective in the short-term in preventing further 
degradation oi'groundwater beneath the Site. 

8.1.3 Sediment Remedial Action Alternatives 

All of the alternatives except No Action rely on access controls to some extent to reduce human 
exposure to contaminated sediment and fish in the area. To reduce the risk to the ei~viroment .  
Alternative ST)-2 (In-Situ Capping) relies on physically isolating the contamination in place 
under a sand cap. This essentially buries the contamination to prevent direct contact to benthic 
organisms and resuspension of the sediment, thereby decreasing the bioavailability of the 
contamination to water column organisms. Given their low solubility and high sorption 
properties, these contaminants are expected to have low mobility in the aqueous phase, and thus 
can be adequately contained with a permeable cap. With the isolation afforded by a cap, the 
concentration of Site-related contamination in resident fish is expected to decrease over time, 
thus reducing risk to humans. However, long-term monitoring, maintenance and institutional 
controls are required to ensure the integrity of the cap. Less monitoring and maintenance would 
be needed for a fully armored cap. 

The alternatives involving dredging, CDF (SD-3), Off-Site Disposal (SD-4) and On-Site 
Treatment (SD-5) all provide additional protection by reducing the mass of contamination 
present in the slough. This would reduce the mass of contamination directly influenced by the 
hydraulic driving force of the slough and so provide some reduction in the potential for migration 
of contaminants into groundwater beneath the Site. Alternatives SD-4 and SD-5 provide e1.m 
greater protection by completely removing nearly all of the dioxin contamination and the 
accessible PAH contamination from the slough, and either disposing of it off-Site or destroying it 



through treatment. However, these two alternatives leave some deeper PAH contamination 
behind, and still must rely to some degree on in-situ capping and long-term institutional controls. 

Alternatives SD-3, SD-4 and SD-5 all provide a somewhat greater level of protection than SD-2. 
However, migration of contamination from Old Mormon Slough sediments to groundwater is 
considered a minimal migration pathway in relation to the extensive deep soil and NAPL 
contamination in the other OU. In addition, any additional contribution of COCs from slough 
sediment to groundwater is expected to be captured by the proposed groundwater extraction 
system. 

8.2 Compliance with ARARs 

This section summarizes the ARARs analysis conducted for the alternatives. A more detailed 
discussion of ,4RARS is presented in Section 9.0. 

8.2.1 Vadose Zone Soil Remedial Action Alternatives 

All of the vadose zone soil alternatives will comply with the federal and State ARARs identified 
in Section 9.0. In order to comply with land disposal restrictions (LDRs), however. Alternative 
S-6 must either 1) improve only structural stability or stabilize waste during processing in the 
same RCRA unit, or 2) be placed in a Corrective Action Management Unit (CAMU). 

8.2.2 Groundwater Remedial Action Alternatives 

As GW/N-3 and GW/N-4 are interim remedies, enforceable cleanup standards for restoration of 
the aquifer are not set forth in this ROD. Therefore, the chemical-specific ARARs that might 
otherwise appIy to the aquifer restoration are not included in this decision. The No A c t' ]on 
alternative will not comply with the location and action-specific ARARs. Alternatives GW/N-3 
and GW/N-4 are expected to comply with all other ARARs. 

8.2.3. Sediment Remedial Action Alternatives 

All of the sediment alternatives will comply with the federal and state ARARs, including action- 
specific ARAKs triggered by the proposed dredging and construction activities. To compl!' ivith 
LDR ARARs, on-Site treatment (SD-5) must be treated within the same AOC or within a 
CAMU. 

8.3 Long-Term Effectiveness and Permanence 

8.3.1 Soil Remedial Action Alternatives 

Alternative S-6 reduces the residual risk from vadose zone soil contamination at the Site to a 
greater degree than any of the other alternatives because it relies on treatment as well as capping. 
(Although Subarea X soils are completely removed from the Site under Alternative S-5, 



contaminants are not destroyed but moved to an off-Site location for management). Stabilization 
of the consolidated Subarea X and Y soils under S-6 immobilizes contaminants permanently, 
thereby greatly reducing direction contact and inhalatiodingestion threats. The effectiveness of 
stabilization for certain COCs will be assessed through additional treatability studies, because 
treatability studies for stabilization were inconclusive for BAP, an indicator for cPAHs. 

Alternative S-5 permanently removes risk in Subarea X through removal'and off-Site disposal of 
contaminated soils. S-5 also includes capping of Subarea Y to reduce the risk of ex.posure to 
contaminants in that subarea. 

Alternative S-4 reduces the risk of exposure to contaminants from Subarea X by removing 
contaminated soils from Subarea X, consolidating them with contaminated soils in Subarea Y, 
and then capping Subarea Y. Alternative S-3 also reduces the risk at the Site, although to a lesser 
extent, by capping the entire Site. 

Because some soil contamination remains on-Site and some residual risk remains under all of the 
vadose zone soil alternatives, each remedy includes long-term implementation of institutional 
controls. However, the use of institutional controls under Alternative S-6 would not need to be 
as stringent as under Alternatives S- 1, S-3, S-4 or S-5 because the contaminants would be 
permanently immobilized. 

Alternatives S-4, S-5 and S-6 eliminate the need for soil institutional controls in Subarea X 
because they remove contaminated soils from that subarea. 

The adequacy and reliability of the remedial action is more dependent on the integrity of the cap 
and institutional controls under Alternatives S-3, S-4 and S-5, which rely on capping, than under 
Alternative S-6, where the impacted soils are treated by S/S before capping. The adequacy and 
reliability of the capping alternatives are dependent on a long-term monitoring and maintenance 
of the cap. 

8.3.2 Groundwater Remedial Action Alternatives 

Under the No Action alternative, groundwater monitoring would provide data to assess 
contaminant migration, but the groundwater plume would continue to migrate. 

GW/N-3 and ('JW/N-4 are expected to provide a similar degree of long-term risk reduction by 
containing the groundwater contaminant plume through hydraulic control. Because this is an 
interim remedy, long-term risk reduction will be examined at the time the final remedy is 
selected. Both alternatives provide long-term risk reduction as long as they continue to operate, 
but would not accomplish aquifer restoration within a reasonable time frame. Thus. residual 
groundwater risk would remain. 

The performance of the extraction regime would be modified as needed to ensure continued 
hydraulic containment. The effectiveness of the hydraulic control system would be assessed 



through a groundwater monitoring program. Current groundwater data does not indicate the 
need for capture in any aquifer zones beyond the M&B Site fenceline. However, both 
Alternative GW/N-3 and Alternative GW/N-4 provide the same downgradient capture in the E- 
Zone as a design contingency. 

8.3.3 Sediment Remedial Action Alternatives 

The No Action alternative would not be effective in reducing current or future risks. Natural 
attenuation processes for the most heavily contaminated areas of the slough are expected to take 
hundreds or thousands of years to reduce contaminant concentrations in sediment to acceptable 
levels for all of the COCs. 

Except for the No Action alternative, each sediment remedial action alternative includes 
institutional controls. Institutional controls alone, however, do not provide long-term 
effectiveness and permanence. To reduce risk to the environment and to protect human health 
over the long-term, all of the alternatives (except No Action) either isolate or remove the 
majority of the accessible contamination from Old Mormon Slough. 

Alternative ST)-2 buries the contamination in place beneath a sand cap. This prevents 
resuspension of the sediment and reduces the bioavailability of the contamination to water 
column organisms. In-situ capping of contaminated sediment is a proven and accepted 
technology. Ciiven the low solubility and high sorption properties of the COCs, capping is 
expected to be effective in isolating these contaminants. However, long-term monitoring, 
maintenance and institutional controls are required to ensure the integrity of the cap. 

The CDF (SD-3). Off-Site Disposal (SD-4) and On-Site Treatment (SD-5) alternatives all 
provide additional permanence and long-term effectiveness by reducing the mass of 
contamination present in Old Mormon Slough. Alternatives SD-4 and SD-5 provide even greater 
permanence by removing nearly all of the dioxin contamination and the accessible I'AH 
contamination from the slough. The dredged sediment would be treated and disposed off-Site or 
treated on-Site which would provide an added measure of effectiveness and permanence for the 
protection of human health and the environment. Alternatives SD-3, SD-4 and SD-5 all leave 
some PAH contamination in the slough at depths that are technically infeasible to dredge. If 
exposed by dredging activities, this residual contamination must be capped to prevent its 
bioavailability to water column organisms and to benthic organisms that may re-establish in Old 
Mormon Slough over time. Therefore, long-term management is necessary to maintain the 
integrity of the cap. 

The residual contamination may still represent a small potential source to groundwater 
contamination. Thus, while Alternatives SD-4 and SD-5 may provide greater long-term 
effectiveness and permanence relative to human health, (i.e., removal of nearly all dioxin), all of 
the alternatives (except No Action) rely on capping and long-term management to provide long- 
term effectiveness and permanence relative to protection of the environment. 



8.4 Reduction of Toxicity, Mobility or Volume (T/R/I/V) through Treatment 

8.4.1 Soil Remedial Action Alternatives 

Capping alone, as in Alternatives S-3, S-4 and S-5, does not reduce toxicity or volume, but does 
reduce the mobility of contaminants. Alternative S-6, which includes SIS as well as capping, 
provides a greater reduction in mobility at Subarea Y, but does not reduce toxicity and volume. 
In fact, the SIS process would increase volume. Alternative S-5 would reduce the volume of 
contaminated soil at the Site through the off-Site disposal of Subarea X soils. The No Action 
alternative does not affect TIMN. 

8.4.2 Groundwater Remedial Action Alternatives 

The No Action alternative does not provide any treatment; therefore it does not reduce TIMN. 
As this is an interim remedy, TIMN will be addressed in the final groundwater remedy selection. 
Significant reduction in the toxicity and volume of the source areas (i.e., NAPL) is not 
demonstrable within a reasonable time frame under either Alternative GW/N-3 or GW/N-4. The 
migration potential of the contaminants would be reduced through hydraulic containment. Over 
a very long period of operation, the volume of contaminated groundwater would eventually be 
reduced by pumping and treating. The TIMN of contaminants in the groundwater extracted for 
containment would be reduced through treatment under both GW/N-3 and GW/N-4. GW/N-4 
may provide a slightly greater reduction in TIMN than GW/N-3 because it has the potential to 
remove more NAPL. 

8.4.3 Sediment Remedial Action Alternatives 

Only one of the alternatives, SD-5, would treat the contaminated sediment to reduce its TIMIV. 
The On-Site Treatment alternative would use solvent extraction to remove the organic 
contaminants from the sediment. The recovered organics would be destroyed using off-Site 
incineration. EPA estimates that this treatment train would remove and destroy more than 85% 
to 94% of the dioxin contamination and more than 60% to 98% of the PAH contamination. 
Solidification of the solid residuals (i.e., the scavenged sediment) would reduce the mobility of 
the residual organic and inorganic (metal) contamination by approximately 73% to 98%. 

Because LDRs for the expected waste classification of the dredged M&B sediment will be in 
place when the remedial action occurs, the Off-Site disposal alternative (SD-4) would also 
involve treatment. Off-Site incineration of the contaminated sediment prior to disposal would 
reduce the organic contamination by an estimated 90% to 99%. 

The other alternatives (SD-2 and SD-3) do not involve treatment and would not reduce the 
toxicity or volume of the slough sediments. However, they would reduce the mobility of the 
contamination through containment. Migration of contaminants to groundwater would still be a 
potential pathway. Of these two alternatives, SD-3 provides the greater reduction in mobility by 



removing nearly all of the accessible contamination from the slough and isolating it away from 
the biological and hydraulic influences of the slough. 

8.5 Short-Term Effectiveness 

8.5.1 Soil Remedial Action Alternatives 

The short-term effectiveness of Alternative S-3 is better than for the other alternatives since 
handling of contaminated soils is minimal and soils are capped in place. Alternative S-4 poses 
greater short-term risks because Subarea X soils are excavated and transported to Subarea Y. 
The short-term effectiveness of Alternative S-5 is rated lower than those of Alternatives S-3 and 
S-4 because it involves the off-Site transportation and disposal of approximately 50,000 cy of 
contaminated soils, which may pose a potential risk to nearby residents through emissions of 
fugitive dust, and possibly to the general public in the event of vehicular accidents during 
transportation of the contaminated soils. The risks to Site remediation workers under 
Alternatives S-4 and S-5 are also greater than under Alternative S-3. Alternative S-6 involves 
extensive handling and on-Site treatment of contaminated soils; therefore, risks posed to 
remedial workers and the nearby community are higher than under Alternatives S-3, S-4 or S-5. 
No Action does not pose any short-term risks. The time to complete the remedial action is 
longest for Alternative S-6. 

8.5.2 Groundwater Remedial Action Alternatives 

Short-term risks under the No Action alternative are minimal since this alternative only involves 
groundwater monitoring. Risks to Site workers during sampling activities can easily be 
mitigated through implementation of appropriate health and safety procedures. The short-term 
risks for GW/N-4 are slightly higher than those for GW/N-3 because GW/N-4 involves the 
construction of a greater number of extraction wells. Short-term risks to the remedial workers 
during well installation and construction of the groundwater treatment plant can be mitigated 
through dust suppression measures, and other health and safety procedures as needed. Short- 
term risks to operators of the groundwater treatment system can be mitigated through the use of 
appropriate health and safety procedures. No risks are expected to be posed to the cornnlunity as 
a result of the long-term groundwater treatment at the Site, since the COCs are not volatile 
compounds. Implementation times for construction of the groundwater extraction and treatment 
system are similar for GW/N-3 and GW/N-4. 

8.5.3 Sediment Remedial Action Alternatives 

All of the alternatives except No Action present some risk to workers, priinarily from operation 
of heavy equipment and the hazards of working over water. All of the alternatives also would 
cause severe short-term impacts to the benthic community in the slough. The In-situ Capping 
alternative (SD-2) presents the least risk to workers and the fewest impacts to the slough 
ecosystem. All dredging alternatives would present increased industrial risk to the workers and 
even more detrimental ecological effects to the slough. The On-Site Treatment alternative 



(SD-5) presents the greatest risk to workers, not only from the operation of heavy equipment 
associated with dredging and the industrial treatment process, but also due to the potential for 
direct exposure and inhalation of contamination while handling and treating the dredged 
material. The CDF alternative (SD-3) would cause the greatest environmental damage by 
permanently filling approximately 30% of the slough and destroying its aquatic habitat. 

8.6 Implementability 

8.6.1 Soil Remedial Action Alternatives 

Alternative S-3 is the simplest alternative to implement since it only involves installation of a 
cap over the contaminated soils. Alternative S-4 is also relatively easy to implement, although it 
is somewhat more complex than Alternative S-3 because it involves the excavation of Subarea X 
soils. Alternatives S-4 and S-5 would result in an elevation difference between Subareas X and 
Y, unless clean import soil is backfilled in Subarea X to eliminate this elevation difference. 
However, the elevation difference will be less under Alternative S-5 than S-4 because Subarea X 
soils will be sent off-Site under Alternative S-5. An even greater elevation difference would 
occur under Alternative S-6 because of expected volume increases. 

Implementability of Alternative S-5 would mainly depend on the hazardous waste classification 
of the excavated soils. The classification of the Subarea X soils will determine how far and to 
which disposal facilities the soils would be transported. Because of the complexity of the S/S 
process, Alternative S-6 would be more difficult to implement than Alternative S-5. Additional 
treatability studies would have to be conducted for Alternative S-6 to optimize stabilization of 
the organic and inorganic contaminants. In addition, services of experienced vendors may be 
limited for the stabilization of organic COCs. As noted under the discussion of long-term 
effectiveness and permanence, all alternatives except S-1 involve long-tern~ implementation of 
institutional controls. However, the implementation of institutional controls under Alternative S 
6 would be less than under Alternatives S-3, S-4 or S-5 because of the treatment. 

8.6.2 Groundwater Remedial Action Alternatives 

The No Action alternative is administratively not feasible because no action would conflict with 
EPA policies and the objectives of other environmental and public health agencies. The 
implementability of construction activities is slightly more difficult for GW/N-4 because it 
involves more extraction wells. Operation of the finished extraction and treatment system would 
be similar because even though GW/N-4 involves more extraction wells, both GW/N-3 and 
GW/N-4 would extract and treat the same total amount of groundwater. Maintenance under 
GW/N-4 could be more difficult because of the greater number of wells. 

Under both GW/N-3 and GW/N-4, disposal of treated groundwater to on -Site surface water will 
require compliance with the substantive provisions of the NPDES requirements, and reuse of this 
water would require continuous coordination with potential users. 



8.6.3 Sediment Remedial Action Alternatives 

All of the alternatives are technically feasible, and all necessary equipment, materials and 
expertise for dredging and the installation of sediment caps is readily available in the Stocktoil 
area. However, the presence of large debris or steep bottom slopes can complicate dredging and 
capping activities. Dewatering of the fine-grained sediments sufficiently for off-Site transport 
can be difficult. The On-Site Treatment alternative (SD-5) is the most technically complex 
alternative with the greatest implementation concerns. It could be difficult to locate suitably 
sized solvent extraction systems necessary to meet effluent control standards. The ex-situ S/S 
process on solids from the solvent extraction process greatly increases soils-handling and 
technology requirements over the other alternatives. 

On-Site disposal of the large volumes of solid residuals from the solvent extraction/solidificatioil 
treatment train would be difficult due to limited capacity in the other OU at the Site. The 
availability and accessibility of an off-Site TSDF permitted to receive the contaminated 
sediment, which is dependent on the waste designation and LDRs, could cause significant 
scheduling delays and increased costs. 

The acceptability of any of these alternatives to neighboring land owners, the community and 
regulatory agencies is uncertain. It is anticipated that all of the alternatives could be of some 
concern. In-situ capping would raise the bottom of the slough by a minimum of 2 feet; this 
would restrict future activities in the slough (e.g., dredging, boat or barge traffic) that might 
disrupt the cap and release the buried contamination. However, the only known current or 
expected future use of the slough is occasional use by small recreational fishing boats. The CDF 
alternative (SD-3) would fill approximately 30% of the slough and would eliminate the 
waterfront access of the property owner on the northern shore of Old Mormon Slough. However, 
the CDF alternative (along with the other dredging alternatives) would deepen the remainder of 
the slough. The CDF, depending on its design, could serve as a new wharf for future waterfront 
access, should future conditions in the slough allow resumption of normal slough uses. The Off- 
Site Disposal alternative (SD-4) could raise public concerns regarding the transportation and off- 
Site treatmentldisposal of hazardous waste from the Site. 

8.7 Cost 

8.7.1 Soil Remedial Action Alternatives 

The No Action alternative does not include any costs. Alternatives S-3 and S-4 costs are similar. 
and are estimated at $3.3 million - $5.1 million and $3.5 million - $5.3 million, respectively. 
The estimated Alternative S-5 cost range is $16.1 million - $26 million. Costs for Alternative 
S-6 are significantly higher than the other alternatives and are estimated to be in the range of 
$22.6 million - $39 million. 



8.7.2 Groundwater Remedial Action Alternatives 

The cost of the No Action alternative includes annual groundwater and NAPL monitoring; for a 
30-year period, the estimated cost is approximately $2.1 million. The total estimated project cost 
for Alternative GW/N-3 over 30-years is approximately $13.4 million. The estimated project 
costs for Alternative GW/N-4 for a 30-year period is approximately $15.8 million. The 30-year 
period is consistent with EPA RIES guidance as a basis for comparative evaluation. Both 
Alternatives GW/N-3 and GW/N-4, however. would require extraction and treatment of the 
impacted groundwater for more than the 30 year period. 

8.7.3 Sediment Remedial Action Alternatives 

Costs for the No Action alternative are the lowest ($325,745) since it only involves monitoriilg 
sediment and biota for a 30-year period. The In-situ Capping alternative (SD-2) has the lowest 
capital and overall costs among the active remediation alternatives, with an estimated 30-year 
present worth value of $1.8 million. This cost estimate assumed the use of a 90% sand cap/lO% 
armored cap combination for the slough. The CDF alternative (SD-3) has higher capital costs 
but lower annual costs, with a present worth value estimated at $2.9 million. The On-Site 
Treatment alternative (SD-5) is estimated at $67.7 million. The Off-Site disposal alternative 
(SD-6) is the most expensive at $35 1 million, due to the expected pre-disposal treatment 
requirements. 

8.8 Support Agency Acceptance 

The State of California has concurred on the remedial alternatives selected in this ROD for 
vadose zone soil, groundwater and sediment. 

8.9 Community Acceptance 

On September 15, 1998, EPA released a Proposed Plan fact sheet that described the proposed 
remedy for the Site. EPA published a public notice on September 15, 1998 announcing 30 days 
for a public comment on the RIES and Proposed Plan. EPA held a public meeting on September 
28, 1998 to describe the proposed remedy and receive comments. In response to a written 
request, EPA extended the public comment period an additional 30 days, to November 16, 1998. 
Written and verbal comments received during the public comment period are discussed in the 
Responsiveness Summary portion of this ROD. 

9.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Remedial actions selected under CERCLA must comply with all Applicable or Relevant and 
Appropriate Requirements ("ARARs") under federal environmental law or, where more stringent 
than the federal requirements, state or state subdivision environmental or facility siting law. 
Where a State is delegated authority to enforce a federal statute, such as the Resource 



Conservation and Recovery Act ("RCRA"), the delegated portions of the statute are considered 
to be a federal ARAR unless the State law is broader or more stringent than the federal 
requirement. 

ARARs are categorized as chemical-specific, action-specific or location-specific requirements. 
Chemical-specific ARARs are health- or risk-based cleanup standards or methodologies that, 
when applied to Site-specific conditions, result in the development of cleanup standards for 
contaminants in environmental media. Location-specific ARARs are restrictions placed on the 
concentration of hazardous substances or the conduct of activities because of the special location 
of the Site, which have important geographical, biological or cultural features. Examples of 
special locations include wetlands, flood plains, sensitive ecosystems and seismically active 
areas. Action-specific ARARs are technology-based or activity-based requirements or 
limitations on actions taken to handle hazardous wastes. They are triggered by the particular 
remedial activities to accomplish a remedy. 

Where no AR4R exists for a given chemical, action or location, EPA may consider non- 
promulgated federal or state advisories and guidance as To-Be-Considered criteria ("TBC"). 
Although consideration of a TBC is not required, if standards are selected based on TBCs, those 
standards are legally enforceable as if the TBC were an ARAR. 

9.1 Chemical-Specific ARARs 

9.1.1 Chemical-Specific ARARs for Soils 

There are no numerical, chemical-specific ARARs for surface or subsurface soils under federal 
or State law. Therefore, EPA Region 9 Preliminary Remediation Goals ("PRGs") were used to 
establish health-based cleanup standards for vadose zone soils. Where the California EPA PRGs 
("CAL-Modified PRGs"), as defined by the DTSC Prelinzinary Endangernzent Assessment 
Guidance Marzual(1994), for specific chemicals are more restrictive than the federal values. the 
state values were used. 

9.1.2 Chemical-Specific ARARs for Groundwater 

Because a final groundwater remedy is not being selected in this ROD, in situ groundwater 
cleanup standards will not be established until the selection of the final groundwater remedy. 
Groundwater extracted and discharged to surface water in order to contain contamination must be 
treated to levels that comply with treatment standards for discharge to surface water. (See 
Section 9.3.2 below). 



9.1.3 Chemical Specific ARARs for Surface Water-Sediment OU 

Sediment. There are no chemical-specific federal or State ARARs for sediment. Site-specific 
Maximum Sediment Concentrations ("MSCs") developed in the ERA, which are predicted to 
cause no adverse effects to aquatic biota, are TBCs that are being selected as enforceable 
performance standards in this ROD. 

9.2 Location-Specific ARARs 

Because the Site is located in a 100 year floodplain, the Site is subject to certain RC:RA Subtitle 
C ARARs. This is discussed further under action-specific ARARs. 

Substantive compliance with the Endangered Species Act of 1973, 16 U.S.C. $ 5  153 1 ,  et seq. 
("ESA"), requires the lead agency to identify whether a threatened or endangered species, or its 
critical habitat, will be affected by a proposed response action. If so, the lead agency must avoid 
the action or take appropriate mitigation measures so that the action does not affect the species or 
its critical habitat. If the lead agency determines that endangered species are not present or will 
not be affected, no further action is required. 

EPA conducted an Ecological Risk Assessment ("ERA"), which concluded that no threatened or 
endangered terrestrial species or sensitive terrestrial habitats were found at the Site. However, 
the following aquatic species that are listed as endangered or threatened by federal or  State 
agencies may be found in waters near the Site: Delta smelt (Hjpornensus tranpaczJicus), 
Sacramento splittail (Pogonichthys rnacrolepidotus), Central Valley steelhead (Oncorhyncl~us 
ntykiss), and Chinook Salmon (fallllate fall race) (Oncorhynchus tshawytscha). The presence of 
these species near the Site may trigger further requirements under the ESA during remedial 
action. 

The Archeological and Historic Preservation Act provides for the preservation of historical and 
archeological data that might otherwise be lost as a result of dam construction or alteratioils of 
the terrain. If any federal project might cause loss to significant scientific, prehistorical or 
archeological data, the act requires the lead agency to preserve the data or request the Depal-tment 
of Interior to do so. Old Mormon Slough and the Stockton Channel are man-made channels that 
were constructed within this century by dredging. No prehistoric or archeological artifacts are 
expected in any of these deposits, and none were noted in any of the sampling that was 
conducted for the RI. 

The Rivers and Harbors Act is also a location-specific ARAR; it is discussed in Section 9.3.3 for 
the sediment alternatives. 



9.3 Action-Specific ARARs 

9.3.1 Action-Specific ARARs for Soils 

Capuing. Under the capping-in-place alternative (S-3), a permanent asphaltic concrete (A/C) cap 
would be placed on the entire surface of both Subareas X and Y. Under Alternatives S-4, S-5 
and S-6, soils exceeding preliminary cleanup standards would be removed from Subarea X and 
an A/C cap placed over Subarea Y. 

The A/C cap design and maintenance would be subject to the relevant and appropriate RCRA 
Subtitle C requirements for landfills, 22 CCR Subpart N, as implemented through 22 CCR 
Division 4.5, Chapter 14. These relevant and appropriate provisions include the requirements 
regarding design and construction, 22 CCR 66264.3 1 O(a)(l)-(6), and maintenance, 22 CCR 
66264.3 10(b)(l), (4) and ( 5 ) ,  of the A/C cover. 

Hazardous Waste Management. Alternatives S-4, S-5 and S-6 include excavation of Subarea X 
and/or Subarea Y soils. All activities relating to excavation of contaminated soils undertaken in 
connection with the vadose zone soil remedy are subject to RCRA ARARs for the management 
of hazardous wastes. 

Alternative S-4 would transfer to Subarea Y untreated contaminated soils excavated from 
Subarea X; Alternative S-6 would stabilize the soils excavated from Subarea X before 
transferring such soils to Subarea Y. Because the excavated soils will contain wood treater listed 
waste F032, F034 and F035, EPA has considered whether or not the movement of such soils 
would trigger as ARARs the RCRA Land Disposal Restriction ("LDRs") which went into effect 
August l1,1997,62 Fed.Reg. 25998 (May 12, 1997). 

Subarea Y and Subarea X are adjacent to each other and contains substantially the same kinds of 
contamination. (In fact, Subarea Y is generally more contaminated than Subarea X.) Therefore, 
movement of Subarea X soils to Subarea Y without "treatment" would be considered movement 
within an "area of contamination" (AOC). As movement of untreated contaminated soils within 
an AOC does not constitute "placement" or "disposal" under RCRA, such activity would not 
trigger RCRA LDRs as ARARs. 

Similarly, processing RCRA hazardous waste within an AOC (e.g. to improve structural stability 
or to stabilize the waste) is not considered to be "treatment" for purposes of triggering LDRs. 
Thus, under Alternative S-6, if soils from Subarea X stabilized in the same kind of RCRA "unit" 
as the AOC, the LDRs are not triggered as ARARs. Conversely, if soils from Subarea X are 
stabilized in a different kind of RCRA "unit", such stabilization constitutes treatment. In that 
instance, EPA may designate Subarea Y as a Corrective Management Unit (CAMU) or must treat 
such soils to the levels specified in the RCRA LDRs. 

Stormwater. To the extent that the implementation of the vadose zone soil remedy involves soil 
disturbances, any on-Site discharges of storrnwater runoff associated with construction activity 



for the vadose zone soil alternatives must meet the substantive requirements of the General 
NPDES Permit for Storm Water Discharges Associated with Construction Activity, Order No. 
92-08-DWQ, issued by the SWRCB pursuant to its delegated authority under the federal Clean 
Water Act (Federal Water Pollution Control Act) and regulations promulgated thereunder. Off- 
Site discharges must obtain a general NPDES permit and are not subject to A M R s  analysis, 

Potential Air Emissions. Air emissions from an on-Site treatment system (Alternative S-6) or 
from excavation or transport of soils and construction (Alternatives S-4, S-5 and S-6) may trigger 
action-specific ARARs related to air emissions. The Clean Air Act (CAA) regulates air 
emissions by controlling stationary and mobile sources through combined federal, state and local 
programs. Pursuant to the CAA, EPA promulgated National Ambient Air Quality Standards 
(NAAQS) and New Source Performance Standards, each of which may apply to a source 
depending on the pollutant involved. NAAQS are implemented through State Implementatioil 
Plans (SIPS). Upon EPA approval the State Implementation Plan requirements become potential 
federal ARARS. 

EPA has promulgated primary and secondary standards in the NAAQS, 40 CFR Part 50, for six 
criteria pollutants, including particulate matter equal to or less than 10 microns in particle size 
(PM1 O), and ozone that results from the photo-chemical oxidation of VOCs. 

In general, only "major sources," considering all source of emissions at the Site, are subject to 
NAAQS requirements. Stockton has been designated as a non-attainment area for I'M1 0 and 
ozone NAAQS. In attainment areas, activities at the Site will only be considered a major source 
if all of the activities are expected to emit 250 tons or more per year of regulated pollutant. (If, 
however, catalytic or thermal oxidation is en~ployed, the threshold is 100 tons). If applicable, the 
source must use Best Available Control Technology (BACT). 

As EPA has approved the State of California's SIP, the San Joaquin Valley Unified Air Pollutioil 
Control District Requirements are federal ARARs for remediation activities at the Site. 

9.3.2 Action Specific ARARs for Interim Groundwater Remedy 

Central Valley Regional Water Oualitv Control Board (CVRWOCB) Action-Specific AR4Rs for 
Groundwater ,4lternatives. Groundwater Alternatives GW/N-3 and GW/N-4 include a 
groundwater extraction and treatment system to contain NAPL and dissolved groundwater 
contamination. 

Relevant provisions of Title 23, Chapter 15 of the California Code of Regulations set forth 
requirements for the containment of wastes in place. Because the area within the zone of 
contaminant capture is not a "waste management unit," the substantive requirements of the 
sections of Chapter 15 are "relevant and appropriate" to the implementation of the groundwater 
treatment system. EPA implements the substantive requirements of these state A M R s  at 
CERCLA sites. The EPA guidance entitled "RCRA Ground Water Monitoring: Draft Technical 
Guidance," Nov. 1992 (EPAl530-R-93-001), a TBC criteria, sets forth requirements for the 



development and implementation of a ground water monitoring program to ensure the integrity 
of a groundwater extraction and treatment system. 

Discharges of Treated Effluent to Surface Waters. The discharge options include the discharge 
of treated water to surface waters, including Old Mormon Slough. The ARARs for this discharge 
are the chemical- and action-specific requirements of the federal Clean Water Act National 
Pollutant Discharge Elimination System (NPDES) program, which has been delegated to each of 
the RWQCBs in California. This includes implementation of the federal "anti-degradation 
policy" embodied in State Board Resolution 68-16, requiring that existing high surface water 
quality be maintained, as well as federal and state law requirements pertaining to water quality 
objectives that protect the beneficial uses of surface water from degradation. The beneficial uses 
of the San Joaquin River and its tributaries, including Old Mormon Slough, include municipal 
and domestic supply. On-Site discharges must comply with the substantive requirements of the 
NPDES program. Off-Site discharges are subject to NPDES permitting requirements rather than 
to an ARARs analysis. 

Discharges of Treated Groundwater for Irrigation or Industrial Use. Discharges of treated 
effluent to land that has the potential to impact groundwater are subject to the provisions of State 
Board Resolution 68-16. If the discharge is on-Site, the substantive provisions of Resolution 68- 
16 will be ARARs; if the discharge is off-Site, the discharge is subject to all applicable laws, 
including Resolution 68-1 6 and is not subject to an ARARs analysis. 

Final treatment standards for groundwater to be used for irrigation or industrial purposes will 
depend upon the actual end use and where the treated groundwater is discharged. Pursuant to a 
policy stated in the memorandum dated January 24, 1989 from Sylvia Lowrance, Director of 
EPA Office of Solid Waste to Jeff Zelickson, Director of EPA Region IX Toxics and Waste 
Management Ilivision, groundwater from CERCLA actions may be treated as non-KCRA 
hazardous waste if the waste contains chemicals in concentrations below health-based levels 
selected by EPA Region IX. In such case, if treated groundwater is used for on-Site irrigation or 
industrial use, RCRA requirements, including Land Disposal Restrictions ("LDRs") found at 40 
CFR Part 268, will be relevant and appropriate requirements. If the treated groundwater is 
discharged off-Site, such discharge will be subject to all applicable laws, including LDRs, rather 
than an ARARs analysis. 

Storm Water Discharge. To the extent that the construction for the groundwater remedy involves 
soil disturbances, any discharges of storm water runoff associated with this construc,tion activity 
will be subject to the substantive requirements of the General NPDES Permit for Storm Water 
Discharges Associated with Construction Activity, Order No. 92-08-DWQ, issued by the 
SWRCB pursuant to its delegated authority under the federal Clean Water Act (Federal Water 
Pollution Control Act) and regulations promulgated thereunder. 



Hazardous Waste Management. Excavation and on-Site management of soil containing 
hazardous wastes incidental to construction of groundwater extraction wells or the groundwater 
treatment system soil, are subject to RCRA ARARs, as discussed in Section 9.3.1 above. 

San Joaquin Valley Unified Air Pollution Control District Requirements for Air Emissions from 
Groundwater Alternatives. Potential air emissions ARARs for groundwater alternatives would 
be subject to the requirements promulgated by the SJVUAPCD, discussed in Section 9.3.1 
above. 

9.3.3 Action-Specific ARARs for Surface Water-Sediment OU 

Actions relating to the remedial action for sediments include capping and dredging of Old 
Mormon Slough; construction and operation of dewatering andor solvent extraction treatment 
units; S/S activities; activities related to off-Site transport of sediment; andor on-Site land 
disposal at the Site. 

Rivers and Harbors Act (33 USC. $403. Section 10). The Rivers and Harbors Act ("MA") 
prohibits the unauthorized obstruction or alteration of any navigable water of the United States. 
Section 10 of the RHA regulates structures or work in, above or under navigable waters. 
Navigable waters of the United States are defined as waters that are subject to the ebb and flow 
of the tide shoreward to the mean high water mark andor are presently used, or have been used 
in the past or may be susceptible to use, to transport interstate or foreign commerce. Old Mormo11 
Slough falls within the definition of a navigable water. Examples of regulated activities include 
dredging, filling, installation of pilings and construction of dams and piers. At non-CERCLA 
sites, the U.S. Army Corps of Engineers (U.S. ACE) is responsible for reviewing and approving 
applications for permits to conduct such activities. The procedures set forth in 33 CFR Parts 320 
and 322 require an examination into the impact on the public interest. 

The determination of the acceptability of discharging fill material into waters of the United States 
is made under the Clean Water Action Section 404 (b)(l) guidelines, which were promulgated at 
40 CFR Part 230 and are discussed in more detail below. 

Remedial alternatives for the M&B Site that may be considered dredge and fill activities under 
Section 10 of the RHA include capping (Alternative SD-2, SD-3, SD-4 and SD-5), backfilling 
(Alternative SD-3), installation of vertical barriers (Alternative SD-3), installation of silt curtains 
(Alternatives SD-3, SD-4 and SD-5), dredging (Alternatives SD-3, SD-4 and SD-5), dewatering 
(Alternatives SD-3, SD-4 and SD-5) and construction of a nearshore confined disposal facility in 
Old Mormon Slough (Alternative SD-3). The in-situ capping alternative (SD-2) assumes that a 
permanent sand cap will be placed over most of the bottom area of Old Mormon Slough, with the 
exception of the mouth of the slough. In addition, the dredging alternatives (SD-3, SD-4 and SD- 
5) consider linlited capping as a component of the alternative to address residual deep sediment 
contamination that is not technically feasible to remove from the slough; thus, the RHA would 
also apply to this limited capping. 



Clean Water k\ct (33 U.S.C. 51344. Section 404). Section 404 of the Clean Water Act ("CWA") 
regulates the discharge of dredged or fill material to all waters of the United States, including 
wetlands. Wh~ile Section 404 would not regulate proposed dredging activities in Old Mormon 
Slough, Section 404(b)(l) and the regulations promulgated thereunder, 40 CFR 230.10, would 
regulate the placement of dredged or fill materials in Old Mormon Slough. The substailtive 
requirements of the Section 404 regulations are potential action-specific ARARs. 

Proposed sedi:ment remedial alternative activities that would constitute discharge for the 
purposes of thle Section 404 regulations include capping (Alternatives SD-2, SD-3, SD-4 and SD- 
5, since they all involve sediment capping to some degree), backfilling (Alternative SD-3), 
installation of vertical barriers (Alternative SD-3), installation of silt curtains (Alternatives SD-3, 
SD-4 and SD-.5), dredging (Alternatives SD-3, SD-4 and SD-5), dewatering (Alternatives SD-3, 
SD-4 and SD-.5) and construction of a nearshore confined disposal facility in OMS (Alternative 
SD-3). 

The guiding principle of the Section 404 regulations is that degradation or destruction of 
wetlands and other special aquatic sites should be avoided to the extent possible. EPA has 
developed the following guidelines for CERCLA response actions involving wetlands that have 
already been severely degraded by virtue of prior discharges of waste: 

While (part of the CERCLA remedy may be to fill in the wetland, the remedy 
would contemplate that the fill will serve an environmental benefit. Where the 
functioning of the wetland has already been significantly and irreparably 
degraded, mitigation would be oriented towards minimizing further adverse 
environmental impacts, rather than attempting to recreate the wetland's original 
value otn-site or off-site. 

Thus, the EPA. guidance specifies that the remedial action plan may include filling of a wetland. 
That regulatioii provides that no discharge of dredged or fill material shall be permitted if there is 
a practicable alternative to the proposed discharge that would have less adverse impact on the 
aquatic ecosystem, so long as the alternative does not have other significant adverse 
environmental consequences. EPA believes that this rationale as applied to wetlands in many 
instances would also apply to other navigable waters, such as Old Mormon Slough Therefore; 
Section 404 would be relevant and appropriate to proposed remedies involving discharge of 
dredged or filled material. 

National Pollutant Discharge Elimination System Regulating Discharge of Pollutants to 
Surface Water The substantive requirements of a National Pollutant Discharge Elimination 
System ("NPDlES") permit are applicable to point source discharges such as those from a 
treatment system (or from dewatering of contaminated sediment) with an outfall to surface 
waters on-Site For off-Site discharges, the RWQCB issues waste discharge requirements 
("WDRs") whcre discharged waste could affect the quality of waters of the State. The WDRs 
typically include effluent discharge limitations and monitoring requirements based on Water 
Quality Standards set forth in the RWQCB's Basin Plan. 



Resource Conservation and re cove^ Act (as amended. 42 U.S.C. $6921 et sea.) Related to 
Sediment Alternatives. Action-specific ARARs relating to the treatment, storage or disposal of 
hazardous wastes are applicable to dredged sediments containing hazardous wastes. All dredging 
of hazardous media undertaken in connection with the sediment remedy must comply with all 
applicable or relevant and appropriate RCRA requirements for the management of hazardous 
wastes. As the sediments contain wood treater listed wastes F032, F034 andlor F035, the RCRA 
(LDRs) for these listed wastes be ARARs. 

Ex-situ treatment activities that would trigger the RCRA ARARs are solvent extraction 
(Alternative SD-5) and treatment of contaminated water from dewatering (Alternatives SD-3, 
SD-4 and SD-5). Where the treatment or handling of sediments is similar to that for the soils 
remediation, the same action-specific ARARs would govern such activities. RCRA requirements 
may also be triggered by on-Site or off-Site land disposal of treated sediment or treatment 
residuals (Alternatives SD-4 and SD-5). 

SJVUAPCD Requirements for Potential Air Emissions from Sediment Alternatives. Air 
emissions from any on-site treatment system, excavation andtor transport of sediment, and/or 
construction activities may trigger air emissions ARARs. These were previously discussed for 
the soils and groundwater alternatives. 

10.0 SELECTED REMEDY 

10.1 Cleanup Standards 

The NCP (40 CFR 300.430(e)(2)(i)) requires that the development of remediation goals consider 
Applicable or Relevant and Appropriate Requirements ("ARARs") and establish acceptable 
exposure levels that are protective of human health and the environment. (See Section 9.0) 
Chemical specific ARARs may be used to establish cleanup standards. In the absence of such 
ARARs, TBC criteria may be used to develop cleanup standards. Where chemical-specific 
ARARs are not protective or are not available, site-specific, risk-based estimates of 
concentrations that are predicted to be protective of human health and the environment are used 
to develop numerical cleanup standards. Reference concentrations measured in areas assunled to 
be unaffected by the M&B Site may also be used to develop numerical cleanup standards for soil 
and groundwater. 

The NCP states that for carcinogenic contaminants, "acceptable exposure levels are generally 
concentration levels that represent an excess upper bound lifetime cancer risk to an individual of 
between 1 O4 and 1 0-6." For non-carcinogens, a hazard index (HI) of one or less is considered an 
acceptable exposure level. Table 6 lists the specific cleanup standards for soils and sediment at 
the M&B Site. There are no cleanup standards listed for groundwater because a final 
groundwater remedy is not being selected at this time. 



10.1.1 Soils 

The soils cleanup standards, with the exception of dioxin, are set to achieve a Site-wide excess 
cancer risk no greater than a risk for industrial workers at the Site based on exposure to 
carcinogenic COCs in surface and near-surface soils (i.e., soils up to five feet below ground). 
They address the risk from direct contact with soil at the surface or during shallow excavation. 

Since no ARARs are available for the soil contaminants at the M&B Site, soil cleanup standards 
have been selected on the basis of the human health assessment performed in accordance with 40 
CFR 300.340(e)(2)(i) and guidelines in EPA's Risk Assessment Guidancefor Superfund 
("RAGS ") . 

Carcinogenic PAHs: The soil cleanup standard selected for carcinogenic PAHs at the M&B Site 
is 3.6 milligrarnskilogram of soil (mgkg), expressed as benzo(a)pyrene equivalents. This 
cleanup standard represents a 1x1 0-5 excess lifetime cancer risk resulting from multi-pathway 
contact with benzo(a)pyrene in surface soils for a worker exposure scenario consistent with 
RAGS (U.S. EPA, 1989; U.S. EPA, 1991). The selected standard is higher than the preliminar) 
cleanup standard presented in the Proposed Plan and FS report because of a re-evaluation of the 
cancer potency and dermal exposure potential of benzo(a)pyrene. 

Pentachlorophenol: The soil cleanup standard selected for pentachlorophenol in surface soils at 
the M&B Site is 150 mglkg. This cleanup standard represents a l ~ l O - ~  excess lifetime cancer 
risk resulting from multi-pathway contact with pentachlorophenol in surface soils for a worker 
exposure scenario consistent with RAGS (U.S. EPA, 1989; U.S. EPA, 1991). The selected 
standard is higher than the preliminary cleanup standard presented in the Proposed Plan and FS 
report because of changes in standard Superfund risk assessment assumptions concerning a 
worker's dermal exposure to surface soil contaminants. 

Arsenic: The soil cleanup standard selected for arsenic in surface soils at the M&B Site is 30 
mgkg. This cleanup standard represents a 1x1 0-5 excess lifetime cancer risk resulting from 
multi-pathway contact with arsenic in surface soils for a worker exposure scenario consistent 
with RAGS (LJ.S. EPA, 1989; U.S. EPA, 1991). The selected standard is higher than the 
preliminary cleanup standard presented in the Proposed Plan and FS report because of changes in 
standard Superfund risk assessment assumptions concerning a worker's dermal exposure to 
surface soil contaminants. 

Naphthalene: The soil cleanup standard selected for naphthalene, a non-carcinogenic PAH. in 
surface soils at the M&B Site is 190 mglkg. This cleanup standard represents a soil 
concentration to which workers may be exposed on a daily basis without experiencing an adverse 
health effect during their lifetime, based on a multi-pathway worker exposure scenario consistent 
with RAGS w1.S. EPA, 1989; U.S. EPA, 1991). The selected standard is lower that the 
preliminary cleanup standard presented in the Proposed Plan and FS report because of a change 
in the toxicity assessment of naphthalene inhaled via entrainment in fugitive dust. 



Other Non-Carcino~enic PAHs: The soil cleanup standards selected for the remaining non- 
carcinogenic PAH contaminants of concern at the M&B Site are: 1,100 mgkg for acenaphthene, 
57 mgkg for anthracene, 900 mgkg for fluorene and 1,000 mgkg for pyrene. These cleanup 
standards represent a compromise between the predicted soil saturation levels for these non- 
carcinogenic PAHs and the soil concentrations to which workers may be exposed on a daily basis 
without experiencing and adverse health effect during their lifetime, based on a multi-pathway 
worker exposixe scenario consistent with RAGS (U.S. EPA, 1989; U.S. EPA, 1991). Soils 
remediated to 'hese cleanup standards may contain some free PAHs, but are not expected to 
present any h~ 31th risk to current or future workers on-Site. 

Dioxin: EPA's "Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites," 
OSWER Directive 9200.4-26, April 13, 1998, was taken into consideration in developins 
preliminary soil remediation goals for dioxin. A preliminary remediation goal of 1 ppb (TEQ) 
was selected for soil at the Site. A final soil cleanup standard of 1 ppb (TEQ) dioxin was 
selected for the Site based on an evaluation, as documented in this ROD, of a range of cleanup 
alternatives using EPA's nine remedy selection criteria. EPA considers the 1 ppb (TEQ) cleailup 
standard appropriate for this Site because of the presence of other carcinogenic COCs in addition 
to dioxin. As documented in the Administrative Record, the final soil cleanup standard of 1 ppb 
(TEQ) for soil at this Site is considered protective for human health and the environment, based 
on current and future use of the Site. and reflects an excess cancer risk of 2.5 x 1 O-4. 

Soil cleanup standards for the COCs are shown in Table 6. 

1 0.1.2 Groundwater 

Under the interim groundwater action, treatment standards will be set for the extracted 
groundwater bzsed on its end use. If used for irrigation or industrial purposes at or in the vicinit!. 
of the Site, treatment standards will be determined by the actual end use. If discharged to surface 
water under NPDES, the groundwater will be required to meet the ARARs for surface water 
discharge identified in this ROD. These standards will apply at the point of discharge and will 
be protective of human health and the surface water environment. 

10.1.3 Sediment 

In the absence of chemical-specific sediment ARARs for the COCs, risk-based sediment cleanup 
standards were derived based on environmental risk. The Ecological Risk Assessment ("ERA") 
defined values for maximum sediment concentration ("MSC") cleanup levels for the COCs at the 
M&B Site. The MSCs are dry weight concentrations that are predicted to be protective of 
aquatic biota based on literature values and toxicity tests conducted for the M&B Site. For most 
of the COCs, several approaches were used to calculate these maximum concentrations, 
including sediment quality guidelines, equilibrium partitioning models, contaminant mixtures 
models, correlations with sediment toxicity, and sediment quality criteria. Not all approaches 
could be applied to each COC. 



Sediment cleanup standards for PAHs are for total PAHs because they are based on ecological, 
not human health, risks. The preliminary risk-based sediment cleanup standards for total PAHs 
that were presented in the Proposed Plan varied for each subarea of Old Mormon Slough based 
on the total organic content (TOC) of the sediment in each subarea. The preliminary numbers 
were based on a method that estimated the availability of the compounds to organisms and their 
resulting toxicity (the greater the organic content, the fewer PAHs that are available for 
biological uptake). The preliminary cleanup standards ranged from 3.6 mg/kg at the mouth of 
the slough to 12 mgkg at the east end of the slough. To make the units consistent for 
implementation of the remedy, the final sediment cleanup standard for total PAHs selected in this 
ROD is presented as a single number for all of Old Mormon Slough: 333 mglkg (dry weight, 
organic carbon normalized). The dioxin sediment cleanup standard in the Proposed Plan was 
printed with incorrect units. The correct units for dioxin are ngkg, not ugkg. Sediment cleanup 
standards for total PAHs and dioxin are shown in Table 6. 

a Based on EPA Region 9 Preliminary Remediation Goals (PRGs) adjusted to a 1 0-5 risk 
Site-specific sediment cleanup levels based on the risk-based Maximum Sediment Concentrations (MSCs) developed in the 

Ecologicul k s k  Assessment report 
Dry weight. organic carbon normalized 
"Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites" (OSWER Directive 9200.4-26) 

(mgfkg) 
"Old Mormon Slough 

Sediment 

NIA 

NIA 
N /A 
NIA 
NIA 
N/A 

333 ' 

N /A 

21 nglkg - 

NIA 

TABLE 6 - SOIL AND SEDIMENT CLEANUP STANDARDS 

Contaminant of Concern 

Carcinogenic PAHs 
- Benzo(a)pyrene 
Non-carcinogenic PAHs: 
-Acenapthene 

-Anthracene 
-Fluorene 
-Naphthalene 
-Pyrene 

Total PAHs 

Pentachlorophenol 

2,3,7,8-TCDD (Dioxin) 

Inorganics: 
-Arsenic 

Vadose Zone Soil 

3.6 

1100 
5 7 

900 
190 

1000 

N/A 

150 

1 ~g lkg  

3 0 



10.2 Description of the Selected Remedy 

10.2.1 Vadose Zone Soil Remedy 

10.2.1.1 Selected Remedy (Alternative S-4) 

The selected vadose zone soil remedy consists of excavating all the Subarea X contaminated soil 
exceeding soil cleanup standards, moving them to Subarea Y and covering the consolidated 
Subarea X and Y soils with a cap. The components of this remedy include: 

Site clearance and debris removal 
Excavation of Subarea X soils 
Initial grading of the area to be capped 
Backfilling of Subarea X excavations with clean import fill 
Backfilling and grading of the stormwater ponds with a portion of excavated 
Subarea X soils (approximately 10,000 cy) 
Consolidation of remaining Subarea X soils in Subarea Y, and cap construction 
over the contaminated soil 
Cap maintenance 
Institutional controls 

Under this remedy, approximately 37,500 cy in-place of the soil from Subarea X would be 
excavated. Excavation of the shallow soils (approximately 30,800 cy) will be performed using 
dozers, sectionally excavating six inches at a time up to a maximum of one foot. Deeper 
hotspots, approximately 6,700 cy in-place in Subarea X, would be excavated using a combination 
of excavators, scrapers and backhoes. If required, the excavation perimeter would be sloped to 
maintain stability. It is not anticipated that shoring would be required for any Subarea X 
excavations. In areas where groundwater might be encountered during excavation, dewatering 
would be avoided by backfilling the excavation using clean imported fill on the same day. 

Excavation of Subarea X would be conducted in several stages. After completion of one stage. 
the excavation would be backfilled using import fill. The backfilling material would be placed in 
lifts not more than 8 inches in thickness and compacted to 90% of maximum dry density. Since 
most of the COCs are co-located, segregation of the soil by contaminant type would not be 
feasible. The excavated soil from each stage of the excavation would be temporarily stockpiled. 
A portion of the stockpiled soils will be backfilled into the storm water ponds in Subarea Y, after 
dewatering the ponds if necessary. After the pond areas are backfilled and compacted. the rest of 
Subarea Y would be graded. The remainder of the stockpiled soils would then be transported to 
and spread over the proposed cap area in Subarea Y. Several feet of clean soil will be placed 
under the pavement and the aggregate layer as a protective layer. As a result of the consolidation 
and capping in Subarea Y, the elevation of Subarea Y in the consolidation area would be raised 
by 3 or 4 feet, although this could be less depending on the degree of debris removal fiom 
Subarea X soils. If this elevation difference between Subareas X and Y present a problem for the 
future use of the Site, this grade change can be addressed by raising the elevation of Subarea X 



with clean import soil. 

The cap would be maintained regularly to minimize cracks and degradation. This remedy would 
include all or some of the following institutional controls: Site access controls (fencing and 
controlled gates); land use restrictions such as restricting the end use of the Site to appropriate 
industrial uses (and prohibiting other uses); and proprietary and/or governmental land use 
restrictions such as prohibiting, limiting or controlling conditions of excavation of any impacted 
soil during future construction, providing appropriate notice (in land records and otherwise) that 
hazardous wastes remain at the Site, and prohibiting other activities that could cause a potential 
threat to human health and the environment. Institutional controls for Subarea X would need to 
be less stringent than for Subarea Y. Fencing, controlled entry gates and restrictions on 
excavating to certain depths would not be needed for this portion of the Site because no 
contaminated soil would remain in Subarea X. 

The total cost for this remedy is estimated at $3.4M - 5.3M (Capital: $3.1M - 4.7M; 30-year 
O&M: $0.3 - 0.6M). The time to implement the soil remedy is estimated at eight months. 

10.2.1.2 Contingency Remedy (Alternative S-3) 

The contingency vadose zone soil remedy consists of capping-in-place of the entire Site to 
address the exposure pathways of direct contact, inhalation and ingestion of contaminated surface 
soils. Capping of the Site will also lessen or prevent leaching of contaminants from Site soils \'ia 
infiltrating water, although this is not considered a significant contributor to ongoing 
groundwater contamination at the M&B Site. The total estimated cap area is 33 acres. Since 
shallow (0 - 1 fi bgs) contamination is present throughout the entire Site, a single cap is proposed 
for the entire Site rather than several individual caps. 

The components of this remedy include: 

Site clearance and debris removal 
Initial grading of the area to be capped 
Backfilling and grading of storm water ponds with clean import soil 
Cap construction over the entire Site 
Cap maintenance 
Institutional controls 

An asphaltic concrete (PJC) cap is proposed for the Site. PJC caps consist of a protection layer 
of 1 to 3 feet of clean fill, compacted to 90% of its dry density, placed over the treated or 
untreated soils depending on the alternative. Above the protection layer is a 6 to 9 inch 
aggregate layer, which is overlain by a 2 to 3 inches of PJC. Design factors such as the 
thicknesses of the protective zone, aggregate layer, and A/C layer will be determined based on 
the end use of the Site. Typically, a 6-inch aggregate layer followed by 2-inch N C  layer is 
utilized for light-traffic parking areas, and an 8-inch aggregate layer with a 3- to 4-inch A/C layer 
is utilized for areas of moderate traffic. Portions of the Site can be capped using different grades 



(thicknesses) of A/C caps if necessary for the future use of the Site. For cost estimating 
purposes, it is assumed that the cap consists of 2 feet of protective zone: 6 inches of' aggregate 
layer, and 2 inches of A/C layer. The surface of the cap would be sloped 1 to 2% for drainage. 
Stormwater catch basins would be provided to collect the storm water. 

The soils contingent remedy would be triggered if EPA determines that a potentially responsible 
party or a prospective purchaser has sufficiently agreed in writing to undertake the contingency 
soils remedy als described in this ROD, including long-term operations and maintenance and 
compliance wilth use restrictions regarding the soils remedy. Because this remedy has been 
selected to allow for Site redevelopment, the actual design of the final Site cap will be 
determined by the future use of the Site, as approved by EPA to ensure protection of human 
health and the environment. 

The cap would be maintained regularly to minimize cracks and degradation. The institutional 
controls that are part of the selected soil remedy include Site access and land use restrictions as 
described for t.he selected remedy 

The total cost for this remedy is estimated at $3.3M - $5.1M (Capital: $2.8M - $4.1 M; 30-year 
O&M: $0.5 - 'I M). The time to implement the remedy is estimated at eight months. 

10.2.2 Grounclwater Remedy (Alternative GW/N-4) 

The objective of the selected interim groundwater remedy is to contain the groundwater 
contaminant plume to prevent migration of Site COCs in the downgradient direction and to 
prevent furthe:r degradation of the aquifer beneath the Site. The remedy also includes systematic 
removal of NPLPL using extraction wells located in NAPL-impacted areas to the ext:ent feasible. 

This remedy includes the following components: 

a Extracl:.ion of groundwater from an estimated 16 A Zone; 12 B Zone; 9 C Zone; and 4 D 
Zone and 2 E Zone wells to contain the contaminant plume 

a Systematic DNAPL extraction using dedicated wells and LNAPL removal using a 
skimmler in Well A-8 

a On-Site treatment of groundwater through the preferred groundwater treatment train 

a Disposal of treated groundwater through a combination of IVPDES discharge into surface 
water and reuse for irrigation or industrial uses 

a Off-Site recycling or treatmentldisposal of extracted NAPL 

a Long-term monitoring of groundwater and NAPL 



The total groundwater extracted under this remedy is estimated at approximately 235 gpm. 
Under the prolposed extraction scenario, lateral capture of the contamillant plume is achieved. In 
the A-Zone, the vertical hydraulic gradient downward towards the B-Zone will persist. A neutral 
vertical gradient is achieved between the B-, C- and D-Zones. Vertical capture of DNAPL would 
also be achieved. Two E-Zone wells would be included (if indicated by modeling to be 
conducted during the remedial design phase), one at the southern Site perimeter and one outside 
the property boundary near well OFS-4E, to prevent downgradient contaminant migration in the 
deep zones. Each well is expected to operate at 15 gpm. The extraction regime could be 
modified by ir~~creasing the pumping rates in the proposed wells, should expanded capture be 
needed in the )4-, B-, C- and D-Zones. The exact number of extraction wells will be determined 
during the remedial design. 

Dedicated DNAPL extraction wells would be installed in areas where significant quantities of 
DNAPL have been identified, such as the location of the oily waste ponds and the central 
processing are,a. Extracted groundwater would be treated on the M&B Site property. The 
process steps for treatment of extracted groundwater are expected to include oilhater separatioil 
to remove NAPL, biotreatment, filtration, and carbon adsorption. The components of the system 
will be determined during the project remedial design (RD) phase. The actual components will 
be subject to nlodification during operation, based upon the actual flow rates and chemistry of 
the extracted groundwater (both of which may vary significantly over time). Additional 
treatability stuldies may be necessary during RD. Modifications to the process train nlay be 
necessary as the chemistry of the influent may alter significantly over time. 

Monitoring of water levels and water quality will be an integral part of the extraction and 
treatment systt.:m. The monitoring program will be designed to ensure that groundwater 
gradients are controlled and that satisfactory capture of the groundwater contamination pluine is 
maintained. The monitoring program will also verify whether groundwater contaminant plume 
reductions are occurring as a result of groundwater extraction and provide information that may 
be used to adjust the extraction and treatment systems for optimum cost-effective performance 
over time. 

The total cost for this remedy is estimated at $1 5.8M (Capital: $2.7M; 30-year O&M: $13.1M). 
The time to im,plement the remedy, including design, regulatory review, procuremellt and 
construction, is estimated at 24 months. 

10.2.3 Sediment Remedy (Alternative SD-2) 

The selected sediment remedy consists of in-situ capping of contaminated Old Mormon Slough 
sediments in order to isolate areas of principal threat waste (approximately three-fourths of the 
slough) by blanketing then1 with a minimum of 2 ft  of clean fine sand. The cap materials would 
be armored wi~th rip-rap and gravel filter layer where needed to prevent erosion. The portion of 
the slough to ble capped would run from just north of the oily waste ponds (OWP) area to the east 
end of the slough. The dimensions of the cap are estimated at approximately 2,330 ft long by 
approximately 167 ft wide. The cap would cover an estimated 8.8 acres. This portion of the 



slough contains nearly all of the PAH and dioxin concentrations exceeding the preliminary 
sediment cleanup standards and accounts for an estimated 99.5% of the mass of accessible (1 8 ft  
deep) PAH contamination and 98% of the mass of dioxin contamination. The estimated volume 
of clean fine sand needed for cap material (including a 10% safety factor), is estimated at 3 1,200 
yd3. 

As noted earlier, the mouth of Old Mormon Slough is considered a low-level threat area. The 
two isolated sample locations, or "hot spots," where concentrations exceeded sediment cleanup 
numbers would be addressed by the use of institutional controls to limit navigational access to 
the slough; provide more warning signs; limit future use of Old Mormon Slough to appropriate 
uses; and control future dredging of the slough to prevent disturbance of residual sediment 
contamination in the mouth of the slough. Environmental monitoring would be conducted to 
assess the progress of natural attenuation processes in the MTH area. The rationale for not 
capping the MTH area is that there is no obvious spatial continuity between the two "hot spots"; 
because of their small size. they would be difficult to locate again and are difficult to define for 
implementation of any active remedial action such as capping or dredging; they are shallow 
compared to the rest of the slough; and they are located in a portion of the slough that historically 
has been occasionally used for barge traffic. 

Similar institutional controls would be implemented for the capped portion of Old Mormon 
Slough to prevent inadvertent erosion or other disruption of in-situ sediment cap materials that 
would cause exposure of more highly contaminated sediment under the cap. Short-term and 
long-term monitoring would be performed to assess the integrity and maintenance needs of the 
sediment cap. 

The estimated cost for a 90% sand/lO% armored cap combination is $1.8M (Capital : $1.2M; 30- 
Year O&M: $0.6M). The time to design and implement the sediment remedy is estimated at 
seven to eight months. 

11.0 STATUTORY DETERMINATIONS 

Under its legal authorities. EPA's primary responsibility at Superfund sites is to undertake 
remedial actions that achieve adequate protection of human health and the environment. ln 
addition. section 121 of CERCLA establishes several other statutory requirements and 
preferences. These specify that, when complete. the selected remedial action must comply with 
ARARs established under federal and State environmental laws unless a waiver is justified. The 
selected remedy must also be cost-effective and utilize permanent solutions and alternative 
treatment technologies to the maximum extent practicable. Finally, the statute includes a 
preference for remedies that employ treatment that permanently and significantly reduces the 
volume, toxicity or mobility of hazardous wastes as their principal element. 



11.1 Protection of Human Health and the Environment 

The selected and contingency vadose zone soil remedies protect human health and the 
environment through containment of contaminated soil under an asphaltic concrete cap. 
Institutional controls will prevent any inappropriate future uses of the Site that would disturb the 
cap or that would result in unacceptable levels of exposure. There would be no long-term risk 
posed by the capped area unless the cap was not properly maintained or was disturbed. There are 
no short-term threatslrisks associated with the selected or contingency vadose zone soil remedy 
that cannot be readily controlled or mitigated. In addition, no adverse cross-media impacts are 
expected from the remedy. 

Capping-in-place of the entire Site will address the exposure pathways of direct contact, 
inhalation and ingestion of contaminated surface soils. Capping of the Site will also lessen or 
prevent leaching of contaminants from Site soils via infiltrating water. However, the leaching of 
contaminants from vadose zone soils into groundwater as a result of precipitation infiltration is 
not considered a significant contributor to ongoing groundwater contamination at the M&B Site 
for the following reasons: 1) groundwater beneath the Site is already heavily contaminated, 
primarily due to the presence of NAPLs at depth; 2) precipitation rates are low in the region 
(12.4 incheslyear average); and 3) the solubilities of the carcinogenic compounds, which are the 
most significant contributors to human health risks at the Site, are very low. Therefore, 
minimizing the potential for leaching is only a secondary objective for soil capping. 

The type of cover proposed for the Site is primarily intended to address direct exposure, and does 
not fully address potential releases to groundwater . Upon selection of the final groundwater 
remedy, EPA will re-evaluate the vadose zone soils remedy to ascertain that the requirements are 
consistent with the final groundwater remedy. 

The selected interim groundwater remedy is protective of human health and the environment. 
Protection is achieved by providing interim hydraulic containment to control migration of 
contaminants and prevent further degradation of the aquifer beneath the Site until a final 
groundwater remedy is selected. 

For sediment, isolating the COCs through capping would eliminate exposure to water colun~n 
organisms and over time is expected to reduce concentrations in aquatic organisms, including 
those fish species consumed by humans. The use of institutional controls as part of the overall 
slough remediation would provide additional protectiveness. Access restrictions at Old Mormon 
Slough would reduce human exposure to contaminated fish and sediment until sediment 
concentrations have been reduced to safe levels in all areas of the slough. Although capping 
would have adverse short-term effects on benthic organisms currently in the slough, 
recolonization is expected to occur on the clean substrate. The selected sediment remedy does 
not directly address the potential migration of contamination from slough sediments into 
groundwater beneath the Site, although the cap would be somewhat effective in reducing the 
migration via infiltration. However, as discussed earlier, this is not considered a significant 
source to groundwater contamination at the Site. 



In selecting the remedy for sediment in Old Mormon Slough, EPA considered whether sediinent 
contamination in Old Mormon Slough is a potential source of contamination to groundwater at 
the Site. Therle is no direct evidence that slough sediments are contributing to groundwater 
contamination at the M&B Site. Even if sediments in Old Mormon Slough were found to 
contribute to g1,roundwater contamination, they would be a minor potential source as compared to 
the deep soils and NAPLs contamination of the Soils-Groundwater OU. Assuming that they are 
a minor poten1:ial source, if left in place andlor capped, contaminated sediments would continue 
to be a potential source of contamination to groundwater; if capped, however, the effect would be 
reduced. Furtl~er, because Old Mormon Slough is upgradient from the main groundwater 
contamination plume, EPA expects that any contaminants released from the sediments will be 
captured by the groundwater extraction wells for the major groundwater plume that is part of the 
interim groundwater remedy. 

Because the wlected remedies will result in hazardous materials remaining on-Site, a review will 
be conducted live years after the commencement of remedial action, and every five years 
thereafter, to ensure that the remedy continues to provide adequate protection of humail health 
and the environment. 

11.2 Compll!iance with ARARs 

The selected alnd contingency vadose zone soil remedies will comply with the identified federal 
and State AWILRS for soil. 

As the selectecl groundwater remedy is an interim remedy, enforceable cleanup standards for 
restoration of ihe aquifer are not set forth in this ROD. Therefore, the chemical-specific ARARs 
that might otherwise apply to the aquifer restoration are not included in this decision. The 
interim grounclwater remedy will comply with the location- and action-specific AILiRs 
identified for groundwater. The extracted groundwater will be treated prior to discharge to 
surface water 1 o meet the ARARs for such discharges. 

The selected sr:diment remedy will comply with the identified federal and State AR4Rs for 
surface water and sediment. 

11.3 Cost E'ffectiveness 

Cost-effectiveness is determined by evaluating three of the balancing criteria (long-term 
effectiveness a~nd permanence; reduction of toxicity, mobility or volume through treatment; and 
short-term effc::ctiveness) to determine overall effectiveness. Overall effectiveness is then 
compared to cost to ensure that the remedy is cost-effective. 

1 1.3.1 Vadost: Zone Soil Remedy 

Alternative S-6 (and Alternative S-5, if land disposal restrictions for off-Site disposal apply) may 
reduce the residual risk from vadose zone contamination to a greater degree than the selected or 



contingency remedy because it relies on treatment in addition to capping. However, the 
treatment immobilizes but does not permanently destroy the contaminants. No residual risk of 
concern is expected from the selected or contingency vadose zone soil remedy as long as the cap 
is properly maintained. 

The short-tern1 effectiveness of the selected remedy ranks somewhat lower than the contingency 
remedy because it involves excavation and consolidation of soils at the Site. Short-term 
effectiveness is better for the contingency remedy because the handling of contaminated soils is 
minimal, the soils are capped in place and the implementation time is shorter. 

In terms of overall effectiveness, the benefits of treatment are diminished by the greater short- 
term risks and the ultimate need to cap at least half the Site under all of the alternatives. Given 
these considerations, the capping alternative is comparable in overall effectiveness to the 
treatment alternative. 

The selected and contingency vadose zone soil remedies are cost-effective. The estimated total 
costs of the treatment alternative ($22.6M - 39M) and off-Site disposal alternative ($1 6.1M - 
26M) are approximately five to seven times greater than the selected remedy ($3.4M - 5.3M) or 
contingency remedy ($3.3M - 5.1M). 

1 1.3.2 Interim Groundwater Remedy 

Only groundwater containment options were evaluated as an interim groundwater remedy at the 
Site. The two alternatives are similar in terms of protection of human health and the 
environment; compliance with ARARs; long-term effectiveness and permanence; reduction of 
TIMN through treatment; short-term effectiveness; and implementability. The cost of the 
selected interim remedy is $1 5.8M versus $13.3M. The selected remedy may provide a greater 
degree of protectiveness, long-term effectiveness and permanence, and reduction of TIMN 
through treatment because it involves more extraction wells, including dedicated NAPL recovery 
wells, than the other alternative and is expected to remove more NAPL. For this reason, the 
overall effectiveness of the selected remedy is considered greater than the other groundwater 
containment alternative. 

1 1.3.3 Sediment Remedy 

The sediment alternatives involving dredging -- CDF (SD-3), Off-Site Disposal (SD-4) and On- 
Site Treatment (SD-5) -- provide greater long-term effectiveness and permanence than the 
selected remedy by reducing the mass of contamination present in Old Mormon Slough. 
However, all of these alternatives leave some deeper PAH contamination in place in the slough 
that is technically infeasible to dredge. Thus, all of the sediment alternatives would involve 
some degree of capping, which requires long-term management to maintain the integrity of the 
cap, and leave contamination that may still represent a small potential source to groundwater 
contamination. Thus, while the other alternatives may provide greater long-term effectiveness 



and permanence relative to human health and the environment, all of the sediment alternatives 
rely on cappirig and. long-term management to some degree. 

The dredging alternatives reduce the residual risk in Old Mormon Slough to a greater degree than 
the selected relmedy. However, no residual risk of concern is expected from the selected remedy 
as long as the cap is properly maintained. 

Short-term effectiveness is better for the selected remedy because there is no worker exposure to 
contaminated sediment during capping and the implementation time is shorter. All of the 
sediment alternatives would have negative short-term ecological impacts on the benthic 
community in Old Mormon Slough, although those from the selected remedy would not be as 
detrimental as those from dredging and constructing a CDF. Under the selected remedy, the 
benthic community is expected to re-establish on the clean substrate. 

In terms of ovlerall effectiveness, the benefits of treatment are diminished by the greater short- 
term risks and the ultimate need to cap some of the slough under all of the alternatives. Given 
these considerations, the capping alternative is comparable in overall effectiveness to the 
dredgingltreatment alternative. 

The selected slediment remedy is cost-effective. The estimated total costs of the 
dredgingltreat~ment alternative ($67.7M) and dredgingloff-Site disposal alternative ($351M) are 
37 to 195 times greater than the selected remedy ($1.8M). 

11.4 Use of Permanent Solutions and Alternative Treatment (or Resource Recovery) 
Techn~ologies to the Maximum Extent Practicable 

1 1.4.1 Vadosci: Zone Soil Remedy 

The selected and contingency vadose zone soil remedies use capping to address the threats posed 
by contaminatled soil. Based on treatability studies conducted for the Site, solidification is a 
treatment process that is potentially effective for immobilizing contaminants in the soil and could 
be implemented at the Site. Although this technology would result in further reduction of 
contaminant mobility, it would not reduce the toxicity of the contaminants, nor would it reduce 
the volume of contaminated material (in fact, the volume of treated material would be greater 
than the origin,al volume). The net result would be an incremental reduction in mobility at a 
significantly greater cost than capping. Placement of the soil under an A/C cap would be equally 
effective in eliminating the threat of direct exposure and reducing mobility. 

EPA has deter:mined that the selected and contingency vadose zone soil remedies represent the 
maximum extent to which permanent solutions and treatment technologies can be used in a cost- 
effective manner for vadose zone soils at the M&B Site. While the selected and contingency 
remedies do not result in the destruction of contaminants and therefore does not offer as high 
degree of pernianence as treatment, it is comparable in terms of long-term effectiveness if the cap 
is properly maintained. 



The selected and contingency vadose zone soil remedies are based on continued industrial use of 
the Site and will allow for redevelopment of some portion of the Site. 

1 1.4.2 Interim Groundwater Remedy 

The selected remedy involves the design and implementation of an interim remedial action to 
protect human health and the environment. The goals of the interim remedial action are to 
prevent the spread of a contaminant plume, remove contaminant mass to the extent feasible, as 
well as to collect data on aquifer and contaminant response to remediation measures for selectioi~ 
of a final remedy. The ultimate level of remediation to be attained will be determined in a final 
groundwater remedial action for the Site. This interim remedial action will be monitored to 
ensure that hydraulic control of the contaminated plume is maintained. After the period of time 
necessary, in EPA's judgement, to arrive at a final decision for the Site, a final ROD for 
groundwater, which specifies the ultimate goal, remedy and anticipated time frame, will be 
prepared. This interim system may be incorporated into the design of the Site remedy specified 
in the final ROD. 

1 1.4.3 Sediment Remedy 

The selected sediment remedy uses capping to address the threats posed by contaminated 
sediment in Old Mormon Slough. Based on treatability studies conducted for the Site, solvent 
extraction and/or solidification are treatment processes that are potentially effective for 
destroying and/or immobilizing contaminants in the dredged sediment. However, these 
treatment options rate low in implementability. Although these technologies would reduce 
contaminant toxicity and/or mobility, in combination they are 26 times more costly than capping 
the sediment. The selected remedy represents the maximum extent to which permanent solutions 
and treatment technologies can be used in a cost-effective manner for sediment at the M&B Site. 

11.5 Preference for Treatment as a Principal Element 

1 1.5.1 Vadose Zone Soil Remedy 

EPA concluded that it was impracticable to excavate, treat, and/or dispose of all contaminated 
soil and sediment at the Site for the following reasons: the large volume of contaminated soil and 
sediment does not allow for cost-effective excavation, on-Site treatment or off-Site disposal; the 
lack of implementable treatment technologies for dioxin; and short-term impacts to human health 
and the environment from excavation and dredging activities. The soil and sediment remedies do 
not satisfy the statutory preference for treatment as a principal element of the remedy. 

While the selected and contingency remedies do not result in the destruction of contaminants, 
capping is comparable to treatment, in terms of long-term effectiveness, if the cap is properly 
maintained. EPA therefore has concluded that treatment of the vadose zone soil would not offer 
a significant added benefit to the remedy. 



11.5.2 Interim Groundwater Remedy 

As an interim remedy, hydraulic control will contain the contaminated groundwater plume. The 
extracted groundwater will be treated using technologies that result in destruction of the 
contaminants. The toxicity, mobility and volume of groundwater contaminants will be reduced 
to a limited extent by the interim remedy as extracted groundwater is treated. 

1 1.5.3 Sediment Remedy 

Placement of a1 cap over the contaminated sediment would be equally effective as treatment in 
eliminating the threat of direct exposure and reducing mobility. Although the selected sediment 
remedy does mot satisfy the statutory preference for treatment, EPA has determined that 
treatment of the sediment would not offer a significant added benefit to the remedy. 

12.0 DOCUMENTATION OF SIGNIFICANT CHANGES 

On September 15, 1998, EPA released a Proposed Plan fact sheet that described the proposed 
remedy for the Site. EPA published a public notice on September 15, 1998 announcing 30 daj s 
for a public comment on the RIBS and Proposed Plan. EPA held a public meeting on September 
28, 1998 to describe the proposed remedy and receive comments. In response to a written 
request, EPA r:xtended the public comment period an additional 30 days, to November 16. 1998. 
Written and verbal comments received during the public comment period are discussed in the 
Responsivene:;~ Summary portion of this ROD. 

During the cornrnent period of the public meeting, a representative of California Cedar Products, 
a facility located directly across from the M&B Site expressed the interest of that company in 
possible futurc:: use of the M&B Site for expansion of their facility. There were no comments 
against the prcl'posed remedy (or the proposed future use of the Site by California Cedar 
Products) by members of the community. 

The only comrnents against the proposed remedy were submitted by Union Pacific Railroad 
(UPRR), owner of a portion of the Site. UPRR written comments stated that EPA had overstated 
risks related to the Site and that only limited remedial action was required at the Site. EPA's 
response to UPRR's position is included in the Responsiveness Summary. 

EPA recognizt:~ the importance of returning Superfimd sites to beneficial uses in the community. 
In addition, the Stockton City Council and Stockton Community Developn~ent Department have 
indicated that they approve of the proposed industrial redevelopment of the Site. Because of this. 
EPA has included a contingency remedy to allow for redevelopment of the Site as proposed by 
California Cedlar. 

The contingenlzy remedy utilizes the same capping technology as the selected remedy. The 
proposed remedy is selected because it will remove contaminated soil from the eastern end of the 
Site, thus making it more amenable to future redevelopment, and will require long-term 



maintenance of a smaller cap area. The contingency remedy will be implemented if EPA 
determines that a potentially responsible party or a prospective purchaser has sufficiently agreed 
in writing to undertake the contingency soils remedy as described in this ROD, including long- 
term operations and maintenance and compliance with use restrictions regarding the soils 
remedy. The selected and contingency remedy are similar in terms of the nine criteria analysis. 
With long-term maintenance of the Site-wide cap, the contingency remedy is equally protective 
of human health and the environment as the selected remedy, and the cost is comparable. The 
contingency remedy ranked better than the selected remedy in short-term effectiveness because it 
did not involve the excavation~consolidation of contaminated soil, but in terms of long-term 
effectiveness it would require long-term maintenance of a cap twice as large as under the selected 
remedy. 

EPA has determined that the selection of a similar capping remedy does not represent significant 
changes to the proposed remedy, as it was originally identified in the Proposed Plan, and does 
not require issuance of a new plan for public comment. 
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